
~lJilJ 
LABORATORY DATA CONSULTANTS, INC. 

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760·827·1100 Fax: 760·827·1099 

1.1.. I. I. I. I. I. i .. I. I. I. 

LDC: 
Posillico Consulting 
1750 New Highway 
Farmingdale, NY 11735 
ATTN: Mr. Ellis Koch 

April 25, 2014 

SUBJECT: Glen Isle, Data Validation 

Dear Mr. Koch, 

Enclosed are the final validation reports for the fractions listed below. These SDGs were 
received on April 8, 2014. Attachment 1 is a summary of the samples that were reviewed for 
each analysis. 

LOC Project #31626: 

SOG# 

160-5519-1, 160-5606-1 
160-5651-1, 160-5691-1 
160-5692-1, 160-5697-1 
160-5703-1, 160-5766-1 
160-5766-2 

Fraction 

Gamma Spectroscopy, Alpha Spectroscopy, Radium-
226, Radium-228 

The data validation was performed under category A and B guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• Multi Agency Radiological Laboratory Analytical Protocols Manual, July 2004 

• USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data Review, EPA 540-R-1 0-011, January 2010 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

L:\Posillico\Glen Island\31626COV. wpd 



Shaded cells indicate Cat B review (all other cells are Cat A review). These sample counts do not include MS/MSD, and DUPs 31626ST.wpd 



Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: Test America St. Louis, MO 

160-5519-1 Report No.: 
Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 

Glen Isle Partners, LLC 
Date: April 21, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

FB018 
L T -C-045-4-6* * 
FB018DUP 
LT -C-045-4-6DUP 

LABID 

160-5519-1 
160-5519-2 
160-5519-1DUP 
160-5519-2DUP 

Associated QC Samples(s): 
Field Blanks: FBO 18 

FRACTIONS VALIDATED 

Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy**, Alpha Spectroscopy** 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 

Field Duplicate pair: None Associated 

The above-listed water and soil samples were collected on February 6, 2014 and were analyzed 
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and 
isotopic uranium by method A-OI-R, Radium-226 by EPA Method 903.0, and Radium-228 by 
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency 
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) arid USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review, EPA 540-R-JO-OJJ (January 2010), modified as necessary to accommodate the non-CLP 
methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5519-1, Radiochemistry, Page 1 of5 



Glen Isle, NYSDEC, Project Number: RWIl401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported or usable ·with minor qualification due to sample matrix. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

) 

Isotone 
Actinium-228 
Radium-228 

Sample results were qualified as follows: 

Level Detected 

0.02469 pCi/g 
0.02469 oCi/g 

Action Level 
<RL 
<RL 

Associated Samnles 

LT-C-045-4-6** 

If sample concentration was < the reporting limit (RL) and :S the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was> the RL and :S the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
Ifthe sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

No samples were qualified since the associated sample results were greater than the RL. 
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Glen Isle, NYSDEC, Project Number: RWI1401 

FBOl8 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Alpha Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

I BlankID I IsotoEe Level Detected r Action Level I Associated SamEles 

I PB (prep blank) I Thorium-228 0.09496 ECiIL I <RL I FB018 

Sample results were qualified as follows: 

If sample concentration was < the reporting limit (RL) and::; the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was> the RL and::; the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
If the sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

No samples were qualified since the associated sample result as nondetect. 

FBOl8 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Radium-226 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected . 

IsotoDe . Level Detected Action Level I Associated Sam Dies 

) Radium-226 0.2304 pCiIL <RL I FB018 

Sample results were qualified as follows: 

If sample concentration was < the reporting limit (RL) and::; the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was> the RL and::; the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
If the sample concentration was> the RL and:> the Action Level, qualification of the data was not required. 

No samples were qualified since the associated sample result was nondetect. 

FBOl8 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Laboratory Job 160-5519-1, Radiochemistry, Page 3 of5 



Glen Isle, NYSDEC, Project Number: RWII401 

Radium-228 

No isotopes were detected above the minimum detectable activity (MDA). 

FB018 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate analysis on sample FB018 and LR-C-04S-4-6** for gamma 
spectroscopy and alpha spectroscopy. The following table lists the isotope results outside of 
control limits and the resulting actions. 

Alpha Spectroscopy 

Isoto e Affected Sam Validation Action 

I Uranium-235/236 I LR-C-045-4-6** UJ nondetects 

The bias cannot be determined based off this nonconformance. The results can be used for 
project objectives as nondetects with estimated quantitation limits (UJ) which may have a minor 
impact on the data usability. 

Gamma Spectroscopy 

All criteria were met. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5519-1, Radiochemistry, Page 4 of5 



Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank: contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (J) is applied to a sample result, even though several associated QC analyses 
may fail. The 'J' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'UJ' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are" known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 

Laboratory Job 160-5519-1, Radiochemistry, Page 5 of5 



LDC #: 31626A35 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5519-1 Cat NCat B 
Laboratory: Test America, Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: t.t - l 7 -I t.f 
Page:~of--'

Reviewer: fA. <:;-
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validatinn Ar~a 

I. Technical holding times 

II. Initial calibration 

I III. Calibration verification 

IV. Blanks 

V. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

I 
VII. Minimum detectable activity (MDA) 

VIII. Sample result verification 

IX. Overall assessment of data 

X. Field duplicates 

)(1 J::iAlrI hl"ni<" 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Cnmm~nt~ 

A Sampling dates: (J-Co - 14 
A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

svJ 
A l)Vf 

A LC.S 

A 
A Not reviewed for Cat A review. 

A 
N 

N'D FB=I 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

1 I FB018 "" 11 21 31 

2 L T -C-045-4-6 
)f* S 12 22 32 

3 I FB018DUP W 13 23 33 

4 L T-C-045-4-6DUP S 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 I PBv-i 39 

10 20 30 J. PBS 40 

Notes: ________________________________________________________________________________ __ 

GAMMA.wpd 



LOC #: 31" O1bA ~tJ 
SDG #: '-----

.' ):: ::!~~~~~~~;"~~"\:;";'~~'"lf:f;\~.{~?~~~> 
VAUDAo'tION FINDINGS .. CHECKLIST 

Method:Radiochemistry(EPA Method G A - <0 1- R) 

all instruments and detectors calibration as required? 

NIST traceable standards used for all calibrations? 

the check source identified by activity al')d radionuclide? 

the MS percent recoveries (%R) within the QC limits? If the sample 
.. n",,., .. ntratirm exceeded the spike concentration by a factor of 4 or more, no 

frequency of 5% In this SDG? 

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

.:< ~L :. 

RAO-EPA.IV version 1.0 

Page: I of -;; 
Reviewer: IJ!j; 

2nd Reviewer: .--.;;:....--



LOC #: '31 ~ d <0 A '3 t? 
SOG#: ------

EuialyteS were detected In the field blanks. 

RAD"EPA.N version 1.0 

VALIDATION FINDINGS CHECKLIST 

I • 

Page:2of ;l 
Reviewer: . ~ 

2nd Reviewer: ~ 



LDC #: 31626A35 

METHOD: Radiochemistry, Method GA-01-R 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were blank analyses performed as required? If no, please see qualifications below. 
~ Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

\\L-
Associated Sa 

Page:.-Lof.....L 
Reviewer: M & 

2nd Reviewer: ct --

Blank Identification 
I:;;::=:::::;:;;;:::::;:;::~:=======ll Action U_:.:II=====;=====;=====r======;:===========ii:!=========:;======;=====;=====;=======j=====l 

No Qual's. 

Ac-228 0.02469 

Ra-228 0.02469 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:IMarkIBlanksI31626A35. wpd 



LDC #: '31 <0 ~ loA ~5 
SDG #:-..,.. ___ _ 

METHOD: Radiochemistry (Method:· GA - 0 ! - R 

. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation. Worksheet 

) 

Page:~of--L-
Reviewer: M G-

2nd Reviewer: ___ 07=-.L ___ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using . the folloWing formula:· 

%R = Found x 100 
True· 

Where. Found = activity of each analyte measured In the analysis Of the sample. 
True == activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was· recalculated using the following f6rmula: 

RPD = :S-DI x 100 
(S+D)/2 

Sample 10 

LC5 

:--

.. 

ti 

-

Where. S = Original sample activity 
o == Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

Cs -l3"1 

Matrix spike sample 

-

Duplicate RPD 

'P b - {7 l4 

Chemical recovery 

-

Recalculated 

Found/S (units) True/O (units) %R orRPD 

34·8.:1 (pC;/} 35.6 (pC} q7 

- - -
RfR 

o .t!11 (yc;~ O.Ll3Sl? (~;~' 
O~ '3 2-t. o. _0'1Bl 1, :!= 0.05:>5" 

-. 

- - -

ReDorted 
Acceptable 

%R or RPO (YIN) 

err y 

- -

R£R. 

0.3..2 Y 

- -

Comments: Refer to appropriate worksheet for list of qualifications and associated samples .when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1.0 (3/2/2000) 



LOC #: 31 (0 ~ ~A 3t) 
SDG#: ---

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: G A - 0 t - R 

Page:---L-0f-L 
Reviewer: M G 

2nd reviewer: CL1:::::: 

Please see .qualifications below for all questions answered DNa, Not applicable questions are identified as DN/AN, 
~ HaVe results been reported and calculated correctly? 
~ Are results within the calibrated range of the instruments? . 

Analyte results for #-;) J P b -.;. :; ( (] reported with a positive detect were recalculated 
and verified using the following equation: 

Activity = 

(cern. bckgrd com) 
(2.22) (E) (Vol)(CF) 

E = Efficiency 
Vol = Volume 

(fL(.S6 

CF = %R. Self-absorbance. abundance, ect. 

# Sample 10 .-

,--_L ? 
--

Recalculation: 

Jp s ) ( a 7.03 rCi dps ) 

:: O.~18~ PCI/J 'tl-//./ d 
Reported Calculated 

Analyte 
con~tlon 

(pc, ) 
conC87t1on A~ptable 
( pc. 'q ) (YIN) 

-Pb - J 10 0.41 q 0·4 f4 y 

Now: ________________ ~ ______________________________ ~ _____________________________________ __ 

RECALC.35 Version 1.0 (3/2/2000) 



LDC#: 31626A36 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5519-1 Cat NCat B 
Laboratory: Test America, Inc. 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: 4 - I 7- I Lf 
Page:..,lof_'_ 

Reviewer: M G-
2nd Reviewer: cf'I.---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I V::IlidatioD A[ea 

I. Technical holding times 

II. Initial calibration 

III. Calibration verification 

IV. Blanks 

V. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Carrier recovery 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

XII- ..,Ejplrl hi<.n'-" ~fR\} 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I CommeDts 

A Sampling dates: J-,=- -It.{ 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

SW 
5w bUP 
A L.CS/LCS"D 

A 
A 
A Not reviewed for Cat A review. 

A 
N 

Nt) c P8.=/ "'V"T 

ND = No compounds detected 
R = Rihsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

I 

Validated Samples: •• Indicates sample underwent Cat B review. 

- --~ 

1 , FB018 W 11 21 31 

2 L T -C-045-4-6 
}t* S 12 22 32 

3 I FB018DUP vJ 13 23 33 

4 L T-C-045-4-6DUP S 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 1 'Pgw 39 

10 20 30;) P135 40 

Notes: ________________________________________________________________________________ __ 

ALPHA.wpd 



LOC #: 31 "~~A 3<0 
SDG #: . 

Method: RRninr.hAm 

-0":-_ ·:!~~Wff.f:~?f,,\:;);.v;~G~*~l-· -
VAl1DkTION FINDINGS;:CHECKLIST 

Method A~Ol- 1<.. 

required? 

NIST traceable standards used for all calibrations? 

the check source identified by aclivity radionuclide? 

Were a matrix spike (MS) analyzed fOf each matrix In thlsSDG? If 
matrix does not have an associated MSjMSD.or MSjOUP. 

the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

frequency of 5% In this SDG? 

duplicate sample duplicate ~rror rations (Oi:R)~1.42? 

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < AL? 

RAD-EPA.lV version 1.0 

Page:_I_of2 
Reviewer: . M G-

2nd Reviewer: cIZ::: 



lOC #: '3l" ~ ~A 3 Co 
SOG#:: -------

:.' 

8ria/yteS were detected in the field blanks. 

RAD-EPA.N version 1.0 

VALIDATION FINDINGS CHECKLIST 

I ' 

Page:2of ;;2 
Reviewer:~ 

2nd Reviewer:~ 

..c::. 'RL 



LDC #: 31626A36 

METHOD: Radiochemistry, Method A-01-R 

VALIDATION FINDINGS WORKSHEET 
Blanks 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N NIA Were blank analyses performed as required? If no, please see qualifications below. 
N NIA Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Cone. units: pCi/L Associated Samples: 1 (NO) 

II Blank 10 I Blank Sample Identification 

No Qual. 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Blanks\31626A36.wpd 

Page:Lof_( _ 

Reviewer: )..1/ &-
2nd Reviewer: ~ -



LDC #: 31~ ;}<oA 3G 
SDG #: _____ _ 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: Radiochemistry (Method:_A_-_O_1_-_R. ______ _ 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_'_of_l_ 
Pl./" .. 

Reviewer: __ "'=--
2nd Reviewer: Cz 

W N N;A Was a duplicate sample analyzed the required frequency of 5% in this SDG? 
Y @)N A. Were all duplicate sample duplicate error ratio (DER) ~ 1.42? DER = ~,- Act21 Act == sample activity· 6 = 1 sigma error 
.. . . 216,2- + 6/'1 1/2 

~EL IV ONLY:. . 
(yJN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheetfor recalculations. 

'R£R 
# Duplil;~ate 10 Matrix Isotope -&eR (Limits) Associated Samples Qualifications 

I Lf So; I U- d?l;/';?io ,.OJ (~ , ) ~ 'J"luJ/A ( N.'D.) 

Comments: ________________________________________________________________________________________________ __ 

DUP.35.DOC Version 1.0 (3/2/2000) 



LDC #: '31 (0 ~ bA 3(0 . VALIDATION FINDINGS WORKSHEET Page:---L-of-L-
SDG #: Level IV Recalculation Worksheet Reviewer: M G-

METHOD: RadiochemistrY (Method:· A - 0 l -«.. ) 2nd Reviewer: ct 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = Found x 100 
True· 

Where, Fount! = activity of each analyte measured in the analysis Of the sample. 
True .. activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPO == :s-o: x 100 
(5+0)/2 

SamplelD 

LC5 

--
L( 

d-

Where, S == Original sample activity 
o == Duplicate sample activity 

Type of Analysis Analyte 

laboratory control sample 

T~-d30 

Matrix spike sample 

-

Duplicate RPO 

111\- :;;)'5 

Chemical recovery 

U - d3;) 

I Recalculated 

Found/S (units) True/D (units) I %oR or RPD 

;) C; . ocr (pC~1~ at.( . 5' 0C;/f; (0 d--

- - -

Rb R 

0, 3~ 3 (rc:'~" O~ 33 Ll3 (pCi~ , 
-to 'V ! O •. 13L.( ~ o. ? \ 
- 0.\4'8 

_. 
.. 

'1/-'1 t; {tJPM) lb.4~ (J~) roO.(, 

ReDorted 
Acceptable 

%oR or RPD (YIN) 

fo ') y' 

- -
Ret< 

0. ~ I Y 
rocJ, I l 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

rOTOLO.as Version 1.0 (3/2/2000) 



LDC #: 31 f.o ;;) G,A ~~ 
SOG #: ----

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: A - 0 (- fZ. 

Page:---L-0f-L
Reviewer: M Gr 

2nd reviewer: ~ 

Plasse see .qualifications below for all questions answered eND, Not applicable questions are identified as -NIA", 
'N N/A Have results been reported and calculated correctly? 

Y)N N/A Are r~ult$ within the calibrated range of the instruments? 

Analyte results for iI= J I T Itt - ~ 3 ;2. reported with a positive detect were recalculated 
and verified using the following equation: 

Activity = Recalculation: 

(cpm • bckgrd cpm) 
(2.22) (E) (Vol}(CF) 

(~o;; <00 ) - ~. '3 7 .;o/,~o ) 
E = Efficiency -(f),' 'J.:;) (() ,-~B' d) ( ,. oora 71 ) (0.71-[ Ie;;) 
Vol"" Volume 0 ' 
CF = %R. Self-absorbance. abundance. eel 

# SamplelD Analyte .. 

\ ? 71,-;)3:; 

U - J3'S /? 3'1 

== 0,348;1. PC.;1 

Reported Calculated 
Concentration Concentration Acceptable 

(Fe :/~ ) (pc·fc ) (YIN) 

v 
O.3t.: S -{ O,'3t.{S 

0. 1~e O. '3 d 8 _L-

Nom:: ________________________________________ --------~~----------========================== 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31626A29a 

SDG #: 160-5519-1 
Laboratory: Test America, Inc. 

VALIDATION CO~TENESS WORKSHEET 

~~ 
METHOD: Radium 226 (EPA Method 903.0) 

Date: Lf - l 7 - ,'-{ 
Page:-,-of~ 

Reviewer:--& 
2nd Reviewer: Q1/-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

I ~alidatioo A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

i=i",lrI hl::mk .. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Commeots 

A SamplinQ dates: ~-b-(Li 

N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

5w 
N 11\.0+ relf,i..t : ~ e;J( 

A L C.S /LC 3b 

A 
A 
N Not reviewed for Cat A review. 

A 
N 

N\:) FB=-I 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 
W"'l.~ev 

1 FB018 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 P8W 40 

I 

Notes: _____________________________________ _ 

31626A29aW.wpd 



LDC #: 31626A29a 

METHOD: Radiochemistry, Method 903.0 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were blank analyses performed as required? If no, please see qualifications below. 

Y N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

ill 

Page:-.Lofl 
Reviewer: M G-

2nd Reviewer: CO? -

Blank e Identification 
I~~~;:;;i;;;;~:=======ll Action Li_:·III====:::;====::::;=====;======;:====~i========:;=:====::;=====;=====;=====;=====l1 

Ra-226 0.2304 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Blanks\31626A29a.wpd 



LDC #: 31626A29b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5519-1 Cat NCat B 
Laboratory: Test America, Inc. 

METHOD: Radium 228 (EPA Method 904.0) 

Date: 4-1 7-1 «4 
Page:_' otL 

Reviewer:~ 
2nd Reviewer: C2C:::: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Ccmmects I 
I. Technical holding times A Sampling dates: ;I-Co-lt.{ 

II. Initial calibration N Not reviewed for Cat A review. 

III. Calibration verification N Not reviewed for Cat A review. 

IV. Blanks A 
v. Matrix Spike/(Matrix Spike) Duplicates N V\ot "eOV1I'V'"~ 
VI. Laboratory control samples A L,.c.s /L d>Sb 

VII. Carrier recovery A 
VIII. Minimum detectable activity (MDA) A 
IX. Sample result verification N Not reviewed for Cat A review. 

X. Overall assessment of data A 
XI. Field duplicates N 
)(11 l=i",lrl "I:onk" 

N1) t~:= , 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank 

Validated SamgJes: ** Indicates sample underwent Cat B review. 
wO\+e.,-

1 FB018 11 

2 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 PBvJ 

EB = Equipment blank 

21 31 

22 32 

23 33 

24 34 

25 35 

26 36 

27 37 

28 38 

29 39 

30 40 

Notes: ________________________________________ _ 
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Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: 
Report No.: 

Test America St. Louis, MO 
160-5606-1 

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 

Date: April 21, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

CC-C-O 13-4-6 
FB023 
CC-C-33-4-6 
CC-C-36-4-6 
LT-R-003** 
CC-C-O 13-4-6DUP 
FB023DUP 

LABID 

160-5606-1 
160-5606-2 
160-5606-3 
160-5606-4 
160-5606-5 
160-5606-1DUP 
160-5606-2DUP 

Associated QC Samples(s): 
Field Blanks: FB023 

FRACTIONS VALIDATED 

Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy* * , Alpha Spectroscopy* * 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Ra-226 

Field Duplicate pair: None Associated 

The above-listed water and soil samples were collected from February 12, 2014 through 
February 14, 2014 and were analyzed for gamma spectroscopy by method GA-OI-R, alpha 
spectroscopy for isotopic thorium and isotopic uranium by method A-OI-R, Radium-226 by EPA 
Method 903.0, and Radium-228 by EPA Method 904.0. The data validation was performed in 
accordance with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) 
Manual (July 2004) and USEPA Contract Laboratory Program National Functional Guidelines 
for Inorganic Superfund Data Review, EPA 540-R-JO-Oll (January 2010), modified as necessary 
to accommodate the non-CLP methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5606-1, Radiochemistry, Page 1 of5 



Glen Isle, NYSDEC, Project Number: RWI1401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported or usable with minor qualification due to laboratory quality 
control outliers. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

I BlankID I Isoto~e I Level Detected I Action Level I Associated Sam~les I 
PB (prep blank) Lead-214 13.62 pCiIL <RL FB023 
PB (prep blank) Actinium-228 0.01787 pCi/g <RL CC-C-O 13 -4-6 

Radium-228 0.01787 pCi/g <RL CC-C-33-4-6 
CC-C-36-4-6 
LT-R-003** 

Sample results were qualified as follows: 

If sample concentration was < the reporting limit (RL) and :S the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was> the RL and :S the Action Level, qualify the result as not detected (U) at the 
reported concentration. . 
If the sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

Laboratory Job 160-5606-1, Radiochemistry, Page 2 of5 



Glen Isle, NYSDEC, Project Number: RWI1401 

Qualified sample results are listed in the table below. 

I Sam~le I Anal~te I Re~orted Level I Validation Action I 
CC-C-O 13-4-6 Radium-228 0.587 pCi/g 1.00U pCi/g 
CC-C-33-4-6 Radium-228 0.781 pCi/g 1.00U pCi/g 
CC-C-36-4-6 Radium-228 0.535 pCi/g 1.00U pCi/g 
LT-R-003** Radium-228 0.531 pCi/g I.OOU pCi/g 

These results can be used for project objectives as nondetect (U) which may have a minor impact 
on the data usability. 

FB023 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Alpha Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

I BlankID I Isoto~e I Level Detected I Action Level I Associated Sam~les I 
PB (prep blank) Thorium-230 0.1046 pCi/g <RL CC-C-O 13-4-6 

CC-C-33-4-6 
CC-C-36-4-6 
LT-R-003** 

Sample results were qualified as follows: 

If sample concentration was < the reporting limit (RL) and S the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was> the RL and S the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
If the sample concentration was> the RL and> the Action Level, qualification ofthe data was not r~quired. 

Qualified sample results are listed in the table below. 

I Sam~le I Anal~te I Re~orted Level I Validation Action I 
CC-C-013-4-6 Thorium-230 0.463 pCi/g I.OOU pCi/g 
CC-C-36-4-6 Thorium-230 0.542 pCi/g 1.00U pCi/g 
LT-R-003** Thorium-230 0.613 pCi/g 1.00U pCi/g 

These results can be used for project objectives as nondetect (U) which may have a minor impact 
on the data usability. 

FB023 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Laboratory Job 160-5606-1, Radiochemistry, Page 3 of5 



Glen Isle, NYSDEC, Project Number: RWI1401 

Radium-226 

No isotopes were detected above the minimum detectable activity (MDA). 

FB023 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Radium-228 

No isotopes were detected above the minimum detectable activity (MDA). 

FB023 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate analysis on samples CC-C-013-4-6 for gamma spectroscopy 
and alpha spectroscopy and FB023 for gamma spectroscopy and radium-226. All criteria were 
met. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5606-1, Radiochemistry, Page 4 of 5 



Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (1) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (J) is applied to a sample result, even though several associated QC analyses 
may fail. The 'J' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'UJ' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are known to 
contain significant errors based on'documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 

Laboratory Job 160-5606-1, Radiochemistry, Page 5 of5 



LDC #: 31626835 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5606-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: Lf - 17-1 Lf 
Page:_! of..l 

Reviewer:~ 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatio[] A[ea I I Comme[]t~ 

I. Technical holding times A Sampling dates: ()- 19-11.{ +t,rou,t-. 
v 

II. Initial calibration A Not reviewed for Cat A review. 

III. Calibration verification A Not reviewed for Cat A review. 

IV. Blanks SvJ 
V. Matrix Spike/(Matrix Spike) Duplicates A 'OUP 
VI. Laboratory control samples A LCS 
VII. Minimum detectable activity (MDA) A 
VIII. Sample result verification A Not reviewed for Cat A review. 

IX. Overall assessment of data A 
X. Field duplicates N 
)(1 i=i"lrl hl"nk" « g.L ) tJD F6- 'J 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: •• Indicates sample underwent Cat B review. 

1 CC-C-013-4-6 t; 11 21 

2 d- FB023 W 12 22 

3 CC-C-33-4-6 ~ 13 23 

4 CC-C-36-4-6 14 24 

5 LT-R-003 ~ ~ 15 25 

6 CC-C-013-4-6DUP It 16 26 

! 7 d. FB023DUP vJ 17 27 

8 18 28 

9 19 29 ( 

10 20 30 , 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

PI35' 39 

fl3w 40 

d- I'1-I,-( 

Notes: ____________________________________________________________ ~==================~ 

31626B3SW.wpd 
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LOC #: 31 ~ Cl ~ 'B 3S" 
SOG #: .-

.... . ·.;;+;;:;~r.,~~:Ct""~\;. ;~:k:;iif?<;~;;~g;j' . 
VAUf)~"tION FINDINGS,CHECKLIST 

Method:Radiochemistry(EPA Method GA· 0 /- R 

required? 

NIST traceable standards used for all calibrations? 

" the check source identified by activity radionucllde? 

a matrix spike (MS) analyzed fOf each matrix In this ·SDG? 
matrix does not have an associated MS/MSD ,or MSIDUPI'Salll1 

Were the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

Were activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAD·EPA.lV version 1.0 

Page: I of "'J 
Revh;;wer:~~ 

2nd Reviewer:---Z;;C: 



LDC #: '3 I G, ~ Co B 3 C)' 
SDG #:. _____ _ 

8rlaJyleS were detected in the field blanks. 

RAO-EPA.N version 1.0 

VAUDATION FINDINGS CHECKliST 

I • 

Page:2of ;;l 
Reviewer: . ~ 

2nd Reviewer: C!!:::::::.. 



LOC #: 31626835 

METHOD: Radiochemistry, Method GA-01-R 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were blank analyses performed as required? If no, please see qualifications below. 
~ Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Associated Sam 

;:===::::~~======H Action 
Sam Identification 

No Qual. 

Pb-214 13.62 

Conc. units: pCi/~ Associated Samples:. all soil 

Isotope Blank 10 Blank Sample Identification 

I. Action Limn 
PB 1 3 4 5 

Ac-228 0.01787 

Ra-228 0.01787 0.587/1.00U 0.781/1.00U 0.535/1.00U 0.531/1.00U 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Blanks\31626B35. wpd 

Page:-Lof_'_ 
Reviewer: MG-

2nd Reviewer: O? -

I 



LOC #: ?>I <0 ~ CoB~C;- . VALIDATION FINDINGS WORKSHEET 
SOG #: Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:· G A ~ o. I -: R 

Page:---1..;..of-L.. 
Reviewer:~ 

2nd Reviewer:~ 
. '--,.. 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated usihgthe following formula: 

%R = Found x 100 
True 

Where, Fount! = activity of each analyte measured In the analysis Of the sample. 
True == activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) Was· recalculated using the following f6rmula: 

RPD = :s-o: x 100 
(S+0)/2 

Sample 10 

L.C5 

..:.--

(p 

-

Where, S = Original sample activity 
D == Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

CQ - (,0 

Matrix spike sample 

-
Duplicate RPD 

B;-JIY 

Chemical recovery 

-

Found/S (units) 

3'1. 0 0 (r61 
-

·O.L{bO erc;~' 
d' 

+ o. Qt;~J -
-

Recalculated 

True/O (units) %R orRPO 

L.{t.'8 (PLY} 't3 

- -

0.4 3L{8 (pc~~: 
R£'R. 

+ O:!OL..{~, O. ;}L{ -
-. 

- -

- ed 
Acceptable 

%R or RPO (YIN) 

Q'3 Y 

- -

!ZEit 

O'd Lf Y 

- -

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1.0 (3/2/2000) 



LOG #: 31 (0 ~ ~'B~t( 
SDG#: ---

VAliDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: G A - 0 I - 1<-

Page:--L-0f~ 
Reviewer: M {'"1' 

2nd reviewer: Ch..< 

Please see .qualifications below for all questions answered "NK, Not applicable questions are identified as "N/A", 
~ HaVe results been reported and calculated correctly? 
~ Are r~ult$ within the calibrated range of the instruments? 

Analyte results for .J:t: 5" U - d-3 t;; reported .with a positive detect were recalculated 
and verified using the following equation: 

Activity = 

(epm • bckgrd cpm) 
(2.22) (E) (Vol) (CF) 

E = effICiency 
Vol'"' Volume 

( (, I-=, 'e 

CF = %R. Self-absorbance, abundance. eel 

# Sample 10 .. 

I ~ 

I 
I 

RecaI~ulation: 

~ps ) (d7.o3 

g76.3 d 

Anaiyte 

U --d3~ 

rC;/Jps) 
- O,o3C::.87 PC;1 

Reported Calculated 
Concentration conce~tion Acceptable 

01(:;/4. ) (f>e. '1) {yIN} 

(). () 3<O~ • Y O.a3~c:r 

Nom: ______________________________________________ ~ _____________________________________ __ 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31626836 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5606-1 Cat AlCat B 
Laboratory: Test America. Inc. 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: L{ - 11- I L( 

Page:iof~ 
Reviewer: M.G 

2nd Reviewer: l21::::" 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea 

I. Technical holding times 

II. Initial calibration 

III. Calibration verification 

IV. Blanks 

V. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Carrier recovery 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

)(11 F"iplrl hl"'nk" 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Ccmmeots 

A Sampling dates: ;; - I (f - , '1 t~,,"a<.l~ '" 
A Not reviewed for Cat A review. 

V 

A Not reviewed for Cat A review. 

svJ 
A OuP 

A lC. S/LCSb 

A 
(~ 

A Not reviewed for Cat A review. 

A 
N 
~'D Ff3::- .? 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

1 CC-C-013-4-6 $ 11 21 31 

12 2- FB023 W 12 22 32 

3 CC-C-33-4-6 S 13 23 33 

4 CC-C-36-4-6 14 24 34 

5 LT-R-003 * ~ 15 25 35 

6 CC-C-013-4-6DUP 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 1 'P8S 39 

10 20 30;2. Pt3 \fJ 40 

~-'L(-14 

Notes: ________________________________________ _ 

31626B36W. wpd 
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LOC #: 31" db 15'3(" 

..... ·~{~~ff#{~fti~:;:.,)~;~.~)ti;<~~i"'.~~~' ... 

VAI1DAtfION FINOING$,:riHECKLIST 
SDG #:. ____ _ 

Method'R",rlinl'hornic:trvl Method A - ol-1<,. 

NIST traceable standards used for all calibrations? 

radionuclide? 

a matrix spike (MS) analyzed fOf each matrix In thlsSDG? If 
matrix does not have a.., assoC;:iated MS/MSD,or MSIDUPl 

Were the MS percent recoveries (%R) within the ac limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

a duplicate sample anaylzed at the frequency of 5% In this SOG? 

all duplicate sample duplicate ~rror rations (DER)-=::'1.42? 

Were activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

Were the Minimum Detectable Activities (MDA) < RL? 

RAD·EPA.IV version 1.0 

Page:_1 01....2 
Reviewer: t1 G-

2nd Reviewer: Ciz-.--' 



LDC #: '31" ~ <0 B '3 Co 
SDG#: "-----

; .. 

ariaJyte$ were detected in the field blanks. 

RAD-EPA,IV version 1.0 

VAUDATION FINDINGS CHECKLIST Page:2of ;;2 
Reviewer: ~ 

2nd Reviewer: __ 

I ' 



LDC #: 31626B36 

METHOD: Radiochemistry, Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Blanks 

P ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
."....:<'-'--'-'N"-"/A~ Were blank analyses performed as required? If no, please see qualifications below. 

N NIA Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Associated Sam 

Page:~ofL 

Reviewer: M & 
2nd Reviewer: Q. 

Blank Identification 
i==!:=;::=:~======:1 Action ;~;,.II======;=====;:=======i====;======#========:;=====:::;=====;=====;:=====;===~ 

4 5 

Th-230 0.1046 0.463/1.00U 0.542/1.00U 0.613/1.00U 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Blanks\31626B36.wpd 



LOC #: '31 (0 ~ Co 'B 3 G . VALIDATION FINDINGS WORKSHEET Page:-L..of-L-
SOG #: Level IV Recalculation Worksheet Reviewer: M Q 

METHOD: Radiochemistry (Method:_· ·--:.,.A-,--·--,-o_I_~_R_· _____ -1 

2nd Reviewer: q., -
Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using ·the following formula: 

%R = Found x 100 
True 

Where. Found. = activity of each analyte measured in the analysis Of the sample. 
True == activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was· recalculated using the following fdrmula: 

RPO = lS·OI x 100 
(S+0)/2 

SamplelD 

LC5 

~ 

5 

Where. S = Orlgh,aI sample activity 
o . == Duplicate sample activity 

Type of AnalysIs Analyte 

Laboratory control sample 

U--~33/;)3'i 

Matrix spike sample 

-
Duplicate RPD 

u -d3 ~ 

Chemical recovery 

It., - ;};>~ 

Found/S (units) 

5 .970 (pC;,; 

-

. 0 . L( Cf' (PC i It 
+- 'I 
- 0,1(05' 

I (. ~o 'f (Jplo1) 

Recalculated 

TrueJD (units) %R orRPD 

0. 'S1 (rc.~ 
J~ 

gy 

- -

RE:"R. 

O ..... 05~G/d 
! o! t4€J O. ;; 7 

.. 
.. \ 

11. C;Cf (Jp"",/ '3t? L( 

Reported 
Acceptable 

%R or RPD (YIN) 

qy y 

- -
R~R 

o. ~7 y 

8d~8 1 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1.0 (3/2/2000) 



LDC #: 31 Co ~ ~ B'3 G:, VALIDATION FINDINGS WORKSHEET 
SDG #: Sample Calculation Verification 

Page:--L-0f-L
Reviewer: M& 

METHOD: Radiochemistry (Method: A - 0 I - r<. . ) 
2nd reviewer: CL::.. 

Please see .qualifications below for all questions answered aN-, Not applicable questions are identified as "N/AN, 
~ HaVe results been reported and calculated correctly? 
~ Are rS$ult$ within the calibrated range of the instruments? . 

Analyte results for Jt 5, U - d 3 8 
and verified using the following equ~tion: 

reported with a positive detect were recalculated 

Activity = 

(cRm • bckgrd cpm) 
(2.22) (E) (Vol) (Cf) 

Recalculation: 

(3~ /''80 ) - ( o. 7s"O/,~c)) 

E=Efficiency ()( )( )( ) Vol", Volume a,;){) 0. c?~0L{ 1.001 t cL 0.8&)70 
OF = %R. Self-absorbance. abundance, eel (f. 

- O.37C50 F' Ci/t 
1 

I. • i i I 
I Reported Calculated 

Concentration conce?'i:0n 
# SamplolD Analyte (PC;/~. ) (PC. ) 

.' 

I I r; TV! -.;l 30 o. Co v( '3 0.01\ 
I (j-J'38 Q.'3ci) 0·375 I 

I 

Acceptable 
(YIN) 

Y 
.. ~ 

Nom:: ______________________________ ~ ______ ~------~~--_================================= 

REOALO.35 Version 1.0 (3/2/2000) 



LDC#: 31626829a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5606-1 Cat NCat B 
Laboratory: Test America, Inc. 

METHOD: Radium 226 (EPA Method 903.0) 

Date: L( - 1'1- I Y 
Page:_I_of.,L 

Reviewer: M G-
2nd Reviewer: 0-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

I lialidatioD Area 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

i=i",lrl hl"'nkc: 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I CommeDts 

A Sampling dates: d-It..f-I'-f 

tJ Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
A bur 
A LcS 

A 
A 
,.J Not reviewed for Cat A review. 

A 
N 

N't> PB: I 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review. 
ING\:te V" 

1 FB023 11 21 31 

2 FB023DUP 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 f1Sw 40 

Notes:: ______________________________________________________________________ _ 

31626B29aW. wpd 
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LDC #: 31626B29b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5606-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Radium 228 (EPA Method 904.0) 

Date: 4 -17- 14 
Page:-.LofL 

Reviewer:~ 
2nd Reviewer: al.--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

I ~alidaticll A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

l=i"lrI hIOlnk-", 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Ccmmellts 

A Sampling dates: d-14-1 c..{ 

N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
N V\or "e4' lA. " 'r eJ. 
A Les 

v 

A 
A 
N Not reviewed for Cat A review. 

A 
N 

Nt) FE .: I 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

I 

Validated Samples: ** Indicates sample underwent Cat B review. 
W~ ... eol' 

1 FB023 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 P13w 40 

Notes: ____________________________________________________________________________ ___ 

31626B29bW.wpd 



Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: 
Report No.: 

Test America St. Louis, MO 
160-5651-1 

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 

Date: April 21, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

LT-XC-021-4-6** 
LT-XC-023-8-10 
FB025 
L T -XC-021-4-6DUP 
FB025DUP 

LABID 

160-5651-1 
160-5651-2 
160-5651-3 
160-5651-1DUP 
160-5651-3DUP 

Associated QC Samples(s): 

FRACTIONS VALIDATED 

Gamma Spectroscopy**, Alpha Spectroscopy** 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Ra-226 

Field Blanks: FB025, FB026 (from SDG 160-5691-1) 
Field Duplicate pair: None Associated 

The above-listed water and soil samples were collected from February 18, 2014 through 
February 19, 2014 and were analyzed for gamma spectroscopy by method GA-01-R, alpha 
spectroscopy for isotopic thorium and isotopic uranium by method A-01-R, Radium-226 by EPA 
Method 903.0, and Radium-228 by EPA Method 904.0. The data validation was performed in 
accordance with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) 
Manual (July 2004) and USEPA Contract Laboratory Program National Functional Guidelines 
for Inorganic Superfund Data Review, EPA 540-R-JO-OJJ (January 2010), modified as necessary 
to accommodate the non-CLP methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5651-1, Radiochemistry, Page 1 of 5 



Glen Isle, NYSDEC, Project Number: RWIl401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported or usable with minor qualification due to laboratory quality 
control outliers. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

No isotopes were detected above the minimum detectable activity (MDA). 

FB025 and FB026 (from SDG 160-5651-1) were identified as field blanks. No analytes were 
detected above the reporting limits in the field blank samples. 

Alpha Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

Isotone Level Detected 

Thorium-230 0.07902 pCi/g 

Laboratory Job 160-5651-1, Radiochemistry, Page 2 of5 

Action Level 

<RL 

Associated. Samnle 

LT-XC-021-4-6** 
LT-XC-023-8-10 



Glen Isle, NYSDEC, Project Number: RWIl401 

Sample results were qualified as follows: 

If sample concentration was < the reporting litpit (RL) and :S the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was> the RL and :S the Action Level, qualify the result as not detected (0) at the 
reported concentration. 
Ifthe sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

Qualified sample results are listed in the table below. 

Sam~le Anall:te I Re~orted Level I Validation Action 

LT-XC-021-4-6 I Thorium-230 I 0.270 pCi/g I 1.00U pCi/g 
LT-XC-023-8-10 I Thorium-230 I 0.449 pCi/g I 1.00U pCi/g 

I 
I 
I 

These results can be used for project objectives as nondetect (U) which may have a minor impact 
on the data usability. 

FB025 and FB026 (from SDG 160-5691-1) were identified as field blanks. No analytes were 
detected above the reporting limits in the field blank samples. 

Radium-226 

No isotopes were detected above the minimum detectable activity (MDA). 

FB025 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Radium-228 

No isotopes were detected above the minimum detectable activity (MDA). 

FB025 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. . 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate analysis on samples LT-XC-021-4-6** for gamma 
spectroscopy and alpha spectroscopy and FB025 for gamma spectroscopy and radium-226. All 
criteria were met. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. 

Laboratory Job 160-5651-1, Radiochemistry, Page 3 of 5 



Glen Isle, NYSDEC, Project Number: RWI1401 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5651-1, Radiochemistry, Page 4 of5 



Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (J) is applied to a sample result, even though several associated QC analyses 
may fail. The 'J' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'UJ' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 

Laboratory Job 160-5651-1, Radiochemistry, Page 5 of5 



LDC#: 31626C35 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5651-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: 4 - t 1-1i.( 

Page:~ot.L 
Reviewer: M. G 

2nd Reviewer: CD....-. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

x. 
)(1 

Note: 

V~lirl~tinn Arp-~ Cnmmp-nt~ 

Technical holding times A Sampling dates: d-18-/1.1 t"'"ov~ '" ~-'9-1~ 
Initial calibration A Not reviewed for Cat A review. 

U 

Calibration verification A Not reviewed for Cat A review. 

Blanks A 
Matrix Spike/(Matrix Spike) Duplicates t}'Y\~ ~A DUr 

Laboratory control samples 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

l=i",lri hl"nk-", 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A L c.s 
A 
A Not reviewed for Cat A review. 

A 
N 

N'Q F"~:::'3 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

If'S = FBO~& 
D = Duplicate 
TB = Trip blank 

_ IfQO 

EB = Equipment blank 

,::>bq I 

Validated Samples: ** Indicates sample underwent Cat B review. 

1 L T-XC-021-4-6 *~ S 11 21 31 

2 L T -XC-023-8-10 ~ 12 22 32 

3 J. FB025 vJ 13 23 33 

4 L T-XC-021-4-6DUP S 14 24 34 

5? FB025DUP vJ 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 I P13S 39 

10 20 30 ;l- PS vJ 40 

Notes: ___________________________________ _ 

31626C3SW. wpd 



LDG #: 31 "Ol~C 35 
SOG #: '-----

:~t}~H~ . 
vAu'ti&TION FINDINGS·.:GHECKLIST 

Method:Radiochemistry{EPA Method r;,A - 01- R ) 

all instruments and detectors calibration 815 required? 

NIST traceable standards used for all calibrations? 

the check source identified by aclivity radionuclide? 

activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

the Minimum Detectable Activities (MDA) < AL? 

AAO-EPA.lV version 1.0 

Page:_' of.1 
Reviewer: }It G:: 

2nd Reviewer: cfL.: 



LDC#: '31~ ~ ~C 3t) 
SDG#:, ____________ _ 

analytes were detected In the field blanks. 

RAD-EPA.N version 1.0 

VALIDATiON FINDINGS CHECKLIST 

/' 

J ' 

Page:2of ;;; 
Reviewer: . ~ 

2nd Reviewer: biZ::::::.. 



LDC #: '31 <0 ~ foe 3S . VALIDATION FINDINGS WORKSHEET Page:~of--L-
SOG #: Level IV Recalculation Worksheet Reviewer: M Q 

METHOD: RadiQchemistry (Method:· Q A -0 ( -. R ) 
2nd Reviewer: 0 

~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample wer-e recaluculated using the following formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis Of the sample. 
True == activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was· recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Sample 10 

L.CS 

-
., 

L\ 

-

Where, S = Original sample activity 
D == Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

AV'1- ~Lf I 

Matrix spike sample 

-

Duplicate RPD 

Pa. - '() 3 ( 

Chemical recovery 

-

Recalculated 

Found/S (units) True/D (units) %R orRPD 

97.81 (pCi/'(\ /01 (P(i/}~ 
~7 

- - -

R.ER. 
.- O.O""4~~ . \ o .0Ll e'14~c.;~ \ pC'k 
! O.OBoe 41 ! O~(J:l81 } 1.13 

-

- - -

Reported 
Acceptable 

%R orRPO (YIN) 

97 Y 

- -
R£R 

I. I Lf 
y 

- -

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.3s Version 1.0 (3/2/2000) 



LDC #: 3 ( f.o ~ "c 3 5 
SDG#: ___ _ 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: G 4 - 0 I - K 

Page:-L-0f---L-
Reviewer: M G 

2nd reviewer: .cL1::::: 

~ ... rqUafification.s belOW for all qu. estions answered ANI, Not applicable questions are identified as "N/A". 
N N 'A HaVe results been reported and calculated correctly? 
N N 'A Are results within the calibrated range of the instruments? 

Analyte results for it " T I -. dO 8 
and verified using the following equation: 

Activity = Reca/c:ulatlon: 

reported with a positive detect were recalculated 

(c:pm - bc:kgrd c:pm) 
(2.22) (E) (VoI)(CF) (J. le3 oil'S )( ~7.03 PC~/dpS" ) 

pCI~ 
E = Efficiency 
Vol = Volume 
CF = %R. Self-absorbance. abundance. eel 

# Sample 10 .. 

J 
, 

I _______ 

/04 Co. ~ d-

Analyte 

TI - doe 
-------~---- -.--~-

- O. 05fo40 

i-
Reported Calculated 

Conce,,%,tion Concentration Acceptable 
(fC. \ ) (rei/ct) (YIN) 

o. 0 tj' b.tj 0.0;;-64 V 
-~---- ----- ---------- -----~------ ~ -

NOW: ____________________________________ ~----------~~----================================ 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31626C36 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5651-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: 4 - , 7- I '1 
Page:...LotL 

Reviewer: M (y 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioll Area 

I. Technical holdinQ times 

II. I nitial calibration 

III. Calibration verification 

IV. Blanks 

V. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Carrier recov~ry 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

)(11 1=;"lrI hl.,nt.-" 
(~ Rt..) 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Com me Ilt!';: 

A SamplinQ dates: d-l8-1L/ t"'''' 0(/" h ~ -19 - I Lf 
A 

v 
Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

SW 
A 'PuP 

A L C S / L. c. 5.b 

A 
A 
A Not reviewed for Cat A review. 

A 
N 

I\J"D F6 .: 3 / F~= rBO~(o 

ND = No compounds detected 
R = Rinsate 

6, , (;,0 - ~ 6 Ct I 
D = Duplicate ' ..J ( 

TB = Trip blank 
FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

tI'"'* S 1 L T-XC-021-4-6 11 21 31 

2 L T -XC-023-8-10 ~ 12 22 32 

3~ FB025 W 13 23 33 

4 L T-XC-021-4-6DUP S 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29' PBS 39 

1
10 20 30;) P£3vJ 40 

--~I 

I 

Notes: ____________________________________________________________________________ ___ 

31626C36W.wpd 



LDC #: 31" c;1,C '3<0 
SDG#: -

Method:Radiochem 

:.';:: :}~~~~?f~ft'iV:,:; ;;~;5,W;>':.f. . 
vAuf)kT-ION FINDING$;:GHECKLIST 

Method A-O! -R 

Were a matrix spike (MS) analyzed fo~ ~ach matrix In thlsSDG? ~, i~e . 
matrix does not have an assor;iated MSjMSD ,or MS/DUP@gII>J 't!.Y. 

the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

frequency of 5% in this SDG? 

duplicate sample duplicate ~rror rations (DER)~1.42? 

Were activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

Were the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.lV version 1.0 

Page:_I_of2.. 
Reviewer: M ~ 

2nd Reviewer: 01:-:: 



LOC #: '3 I" ;;) Co C. 3 Co 
SOG#: ------

:.' 

arlatyteS were detected in the field blanks. 

RAD,EPA.N version 1.0 

VAUOATION FINDINGS CHECKliST 

I • 

Page:2of ;;l 
Reviewer: . ~ 

2nd Reviewer: CJ1-



LDC #: 31626C36 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: Radiochemistry, Method A-01-R 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N NIA Were blank analyses performed as required? If no, please see qualifications below. 
N NIA Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Th-230 

Blank 
:::::::::==:::::::::::::=ll Action Li 

0.07902 

Associated Sam 

Sam Identification 

2 

0.270/1.00U 0.449/1.00U 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Blanks\31626C36.wpd 

Page:_' ofl 
Reviewer: ,v'I6' 

2nd Reviewer: ~ 
< 



LOC #: 31 {o ~ bC 3(" 
SOG #:--,-___ _ 

. VALIDATION FINDINGS WORKSHEET 
level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:_· ·_A.;.... _~_o_. _'-_. _~_. ___ ~_---I) 

Page:-1...:..of--L-
Reviewer: M Q 

2nd Reviewer: 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated usihgthe following formula: 

%R = Found x 100 
True 

Where, Foui-td = activity of each anaIyte measured In the analysis Of the sl!tlTlp\e. 
True == activity of each ana\yte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was· recalculated using the following f6rmula: 

RPD = lS-DI x 100 
(S+D)/2 

Sample 10 

LCS 

-

L( 

I 

Where, S = Original sample activity 
o == Duplicate sample activity 

Type of AnalysIs Analyte 

Laboratory control sample 

T~- d30 

Matrix spike sample 

-
Duplicate RPD 

T~ - ~:;8 

Chemical recovery 

Ll-;)3;). 

I Recalculated 

Found/S (units) True/O (units) %R orRPO 

"l:},14 
Q . ,\ pel/V ~t1." (PCI'r /03 

- --
. 0 - ;)i=)8 (rc;~ D.I~;~ ~c;(.~ 

«.ER 

! O.07bCf rj O. fa 7 !. o,'J~ 
_. 

1'5 . 0 ~ t.( ~ PM 
1 lfo.t.{-5 Colp...,) -zq,;) 

I ReDorted 
Acceptable 

(YIN) 

/03 y' 

- -
RER. 

OJ07 Y 

81.0 1 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1.0 (3/2/2000) 



LOC #: 31 (0 ~ G:, C ~Co 
SOG #: ----

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:-L-0f---L-
Reviewer: M C-r 

METHOD: Radiochemistry (Method: A - 01- R. . ) 2nd reviewer: t7I/' 

~ase see .qualifications below for all questions answered aND, Not applicable questions are identified as HN/AH, 
<tiJN N~A Have results been reported and calculated correctly? 
CO N N ~ Are r~ult$ within the calibrated range of the instruments? 

Analyte results for .it I, T ~ - ? 3 ~ 
and verified using the following equation: 

Activity = 

(cprn • bckgrd cprn) 
(2.22) (E) (Vol)(CF) 

Recelculatlan: 

(/~/iw ) - ( O. I£7Y,W) 
E = Efficiency ( ) ( )--( ) C· ) 
Vol=Volurne ;;.~{) O.d7J8 O.~,}8/9 o.7;)raO 
CF = %R. Self-absorbance. abundance. eel () 

# SamplelD Analyte .. 

I , TIIt- ?3~ 

U-:i33/J3/'( 

reported with a positive detect were recalculated 

:: 0.;;' 00 d PC~1 

Reported Calculated 
Concelltration copcn~tion Acceptable 
(PCI~ ) ( C I ) (YIN) 

o . :;UOO o. -loo Y 
(0.", (J.ltl J., 

Nme: ____________________________________________ ~~--------------_=================== 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31626C29a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5651-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Radium 226 (EPA Method 903.0) 

Date: L( -17 -I t.f 
Page:_' of_l_ 

Reviewer: MG 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

V:tlid:lIfinn ArA:t 

Technical holdinQ times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

i=i",lrl hl<>nk" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

CnmmAnt~ 

A SamplinQ dates: d-I8 - 1'1 
N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
A 1)UP 

A Lc.s 
A 
A 

~~ AN Not reviewed for Cat A review. 

A 
N 

Nt) FB:=I 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 
IN t1+e." 

1 FB025 11 21 31 

2 FB025DUP 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 pew 40 

Notes: ____________________________________ _ 

31626C29aW.wpd 



LDC #: 31626C29b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5651-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Radium 228 (EPA Method 904.0) 

Date: Lf-I1-1 '1 
Page:~of_l_ 

Reviewer: M G 
2nd Reviewer: Q'\.----=:: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

I ~alidatiac A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

l=i",lrl hl"nk" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Cammects 

A Samplinq dates: C}-I8-1i..( 

N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
N lI\Oj ~eq tit" ~e.CJ<. 
A LCS 

v 

A 
A 
N Not reviewed for Cat A review. 

Il. 
N 

ND F13 :=- I 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review. 
""~ t- e".. 

1 FB025 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 f'13vv 40 

I 

Notes: ________________________________ -========= 

31626C29bW. wpd 
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Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: Test America St. Louis, MO 

160-5691-1 Report No.: 
Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 

Glen Isle Partners, LLC 
Date: April 21, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

FB026 
FB026DUP 

LABID 

160-5691-1 
160-5691-1DUP 

Associated QC Samples(s): 
Field Blanks: FB026 

FRACTIONS VALIDATED 

Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy 

Field Duplicate pair: None Associated 

The above-listed water samples were collected on February 19, 2014 and were analyzed for 
gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and isotopic 
uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by EPA 
Method 904.0. The data validation was performed in accordance with the Multi Agency 
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review, EPA 540-R-JO-OJJ (January 2010), modified as necessary to accommodate the non-CLP 
methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample "(LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5691-1, Radiochemistry, Page 1 of4 



Glen Isle, NYSDEC, Project Number: RWI1401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported. 

Calibration and raw data were not evaluated for the samples reviewed by Category A criteria 
since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category A laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

Calibration data were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

No isotopes were detected above the minimum detectable activity (MDA). 

FB026 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Alpha Spectroscopy 

No isotopes were detected above the minimum detectable activity (MDA). 

FB026 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Radium-226 

No isotopes were detected above the minimum detectable activity (MDA). 

FB026 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Laboratory Job 160-5691-1, Radiochemistry, Page 2 of4 



Glen Isle, NYSDEC, Project Number: RWI1401 

Radium-228 

No isotopes were detected above the minimum detectable activity (MDA). 

FB026 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate analysis on sample FB026 for gamma spectroscopy. All 
criteria were met. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5691-1, Radiochemistry, Page 3 of4 



Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (J) is applied to a sample result, even though several associated QC analyses 
may fail. The 'J' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'UJ' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 

Laboratory Job 160-5691-1, Radiochemistry, Page 4 of 4 



LOC #: 31626035 

SOG #: 160-5691-1 
Laboratory: Test America, Inc. 

VALIDATION CO~:_E~§.SS WORKSHEET 

~~~ 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Oate: Lf -17- II.{ 

Page:--L0CL 
Reviewer: M ("1 

2nd Reviewer: OL= 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

)(1 

Note: 

I ~alidatioD A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

I=iplrl hl"nicc: 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I CommeDts 

A Sampling dates: d--ICJ- I'-{ 

N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
A 'DUr 
A LC S' 

A 
N Not reviewed for Cat A review. 

A 
N 

N'D rB; 1 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 
WCA".t"e,.r 

1 FB026 11 21 31 

2 FB026DUP 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 PEw 40 

Notes: ________________________________________________________________________________ __ 

31626D3SW.wpd 
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LOC #: 31626036 

SOG #: 160-5691-1 
Laboratory: Test America, Inc. 

VALIDATION CO~8-tE~~ WORKSHEET 

L/r 
METHOD: Alpha Spectroscopy (Method A-01-R) 

Oate: L./ - 11-\ t.f 
Page:_' of-.L 

Reviewer:~ 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

~alidatioc A[ea I I Commects 

Technical holding times A SamplinQ dates: ()-I'f-IL-f 

Initial calibration N Not reviewed for Cat A review. 

Calibration verification tJ Not reviewed for Cat A review. 

Blanks A 
Matrix Spike/(Matrix Spike) Duplicates N V\,ot nU-f ~ i or e-J.... 
Laboratory control samples A LCS/[cst> 
Carrier recovery A 
Minimum detectable activity (MDA) A 
Sample result verification N Not reviewed for Cat A review. 

Overall assessment of data A 
Field duplicates N 
l=i"lrI hl"'nk" 

(.c t(.\...) Nb FB ~ I 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

I 

Validated Samples: •• Indicates sample underwent Cat B review. 
W~~e.r 

1 FB026 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 PBvV 40 

Notes: _________________________________ _ 
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LDC #: 31626D29a 

SDG #: 160-5691-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Cat NCat B 

METHOD: Radium 226 (EPA Method 903.0) 

Date: t.( - 17- I to{ 

Page:-'-of_'_ 
Reviewer:-.tl.G: 

2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

I ~alidatico A[ea 

Technical holdinQ times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

I=iclrl hl",ni<c: 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Ccmmeots 

A SamplinQ dates: ()-19- l!.f 

N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
N not v-eq lA. i v"~J 
A LCS v 

A 
A 
N Not reviewed for Cat A review. 

A 
N 

Nb F'B:: I 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 
Wti\.-re.r 

1 FB026 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 PBw 40 

I 

Notes: __________________________________________________________________ ================ 

31626D29aW.wpd 
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LDC #: 31626D29b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5691-1 Cat NCat B 
Laboratory: Test America, Inc. 

METHOD: Radium 228 (EPA Method 904.0) 

Date: t.I - 17-1 Y 
Page:-Lof-L 

Reviewer: M G 
2nd Reviewer: C4 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

I ~alidatioD A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

F;plrl hl<>nkc: 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I CommeDts 

A Sampling dates: d-I~-IL-f 

N Not reviewed for Cat A review. 

I'J Not reviewed for Cat A review. 

A 
tJ V\ot V-e.q ell .. v-eo( 
A LCS 

v 

A 
A 
N Not reviewed for Cat A review. 

A 
N 

N'D FB= , 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review. 
WetTe .... 

1 FB026 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 f8w 40 

I 

Notes: __________________________________ ======= 

31626D29bW.wpd 
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Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: 
Report No.: 

Test America St. Louis, MO 
160-5692-1 

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 

Date: April 21, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

LT-XC-020-6-8** 
CC-C-042-6-8 
CC-C-043-10-12 
CC-C-044-6-8 
FB027 
CC-C-045-6-8 
L T -C-048-2-4 
CC-C-046-6-8 
L T -C-049-2-4 
LT-XC-020-6-8DUP 

LABID 

160-5692-1 
160-5692-2 
160-5692-3 
160-5692-4 
160-5692-5 
160-5692-6 
160-5692-7 
160-5692-8 
160-5692-9 
160-5692-1DUP 

Associated QC Samples(s): 
Field Blanks: FB027 

FRACTIONS VALIDATED 

Gamma Spectroscopy* * , Alpha Spectroscopy* * 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 

Field Duplicate pair: None Associated 

The above-listed water and soil samples were collected on February 20,2014 and were analyzed 
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and 
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by 
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency 
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review, EPA 540-R-10-011 (January 2010), modified as necessary to accommodate the non-CLP 
methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Result~ 

Laboratory Job 160-5692-1, Radiochemistry, Page 1 of4 



Glen Isle, NYSDEC, Project Number: RWIl401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

No isotopes were detected above the minimum detectable activity (MDA). 

FB027 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Alpha Spectroscopy 

No isotopes were detected above the minimum detectable activity (MDA). 

FB027 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Radium-226 

No isotopes were detected above the minimum detectable activity (MDA). 

FB027 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 
Radium-228 

Laboratory Job 160-5692-1, Radiochemistry, Page 2 of 4 



Glen Isle, NYSDEC, Project Number: RWI1401 

Radium-228 

No isotopes were detected above the minimum detectable activity (MDA). 

FB027 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate ai1alysis on sample LT-XC-020-6-8** for gamma 
spectroscopy and alpha spectroscopy. All criteria were met. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5692-1, Radiochemistry, Page 3 of 4 



Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (1) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (J) is applied to a sample result, even though several associated QC analyses 
may fail. The '1' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'UJ' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 

Laboratory Job 160-5692-1, Radiochemistry, Page 4 of 4 



LDC #: 31626E35 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5692-1 Cat AfCat B 
Laboratory: Test America, Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: 4- 11-1L{ 
Page:_'_of_'_ 

Reviewer:~ 
2nd Reviewer: -=~=---_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

)(1 

Note: 

Validatinn ArAa 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

!=; .. In hl"'nk" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

CnmmAnt!'; 

A Sampling dates: J-t?O-IL( 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
A t)ur 
A LcS 
A 
A Not reviewed for Cat A review. 

A 
N 

N"L> FB= C) 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

1 L T-XC-020-6-8 ** S 11 21 31 

2 CC-C-042-6-8 12 22 32 

3 CC-C-043-10-12 13 23 33 

4 CC-C-044-6-8 14 24 34 

5d- FB027 w 15 25 35 

6 CC-C-045-6-8 S 16 26 36 

7 L T-C-048-2-4 17 27 37 

8 CC-C-046-6-8 18 28 38 

9 LT-C-049-2-4 19 29 39 1 

10 L T-XC-020-6-8DUP 20 30 40.? 

PBS 
PBvJ 

Notes: _________________________________ _ 

31626E35W.wpd 



LOC #: 31 b ~ b £ 3tl' 

~' .,' ~~K'f.[~;~ift/,,:;";,-Ht:~> ','::", , 
VAUJ)~ION FINDINGS,~:GHECKLIST 

SDG #: --

Method:Radiochemistry(EPA Method GA -0 1- R ) 

all instruments and detectors calibration ~ required? 

NIST traceable standards used for all calibrations? 

the check source identified by aclivlty a/')d radionuclide? 

the MS percent recoveries (%R) within the QC limits? If the sample 
II ,..",,,,.,,,,,trAtit"ln exceeded the spike concentration by a factor of 4 or more, no 

fr",,.'11 ,"'.,.."" at 5% in this SDG? 

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

.. ~ .. ,,;) . .': . 

RAO-EPA.IV version 1.0 

/ 

./ 

Page:_f_of~ 
Reviewer: }i\ <;: 

2nd Reviewer: O'L:--= 



LDC#: 
SDG #:, ______ _ 

'31" ~ Co£ 3J;' VALIDATION FINDINGS CHECKliST Page:.-2.of ;;; 
Reviewer: . ~ 

2nd Reviewer: ~ 

I·' 

ar\aIytes were detected In the field blanks. 

I ' 

RAD-EPA.N version 1.0 



LDC #: 31 (0 ~ <OE3tJ' 
SDG #:, ____ _ 

,VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry {Method:_G--.:-A_,_-_O_'_,-_R _____ ---J} 

Page:--1...:.of---L-
Reviewer: M G-

2nd Reviewer: q, 
<: 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample wer.e recaluculated using the following formula: 

%R = Found x 100 
True 

Where. Found = activity of each ane.lyte measured In the analysis Of the semple. 
True == activity of each ane.lyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was'recalculated using the following f6rmuta: 

RPD = :S-Dl x 100 
(S+D)/2 

SamplelD 

L.CS 

~ 

10 

-

Where. S = Original sample activity 
D == Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

Cs-I'3; 

Matrix spike sMlple 

-
Duplicate RPD 

'Pa.- 'J3L.{tl 

Chemical recovery 

-

II 

FoundlS (units) True/D (units) %R orRPD 

35' .l)q lpc;/(~ 35.1 (PC;/~ fo 0 

- - -

t· 4:J3 (pG:/ 
R£R. 

1·~9 (rCi~ 
+ + O~ 75l{ 'f 0., g - O.~I-r -

., 

- - -

Reported 
Acceptable 

I %R orRPD (YIN) 

(00 y 

- -
n..GQ 

o. '8 y 

- -

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTOLO.as Version 1.0 (3/2/2000) 



LDC #: '3 ( ~ ~ ~ £ 3 S
SDG#: ----

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: G A - 0 I - R 

Page:-L-0f-L-
Reviewer: Me.,.. 

2nd reviewer: ~ 

Please see .qualifications below for all questions answered aN·, Not applicable questions are identified as aN/AU. 
~ HaVe results been reported and calculated correctly? 
~ Are r9!Sult$ within the calibrated range of the instruments? 

Analyte results for .it' I 13 i .... J I ~ reported with a positive detect were recalculated 
and verified using the following equation: 

Activity = Recalculation: 

(cprn • bckgrd cprn) 
(2.22) (E) (Vol) (CF) (;)3.40 drs ) ( ;)7.03 PC/cJPS' ) 

_ O.Co48t:; pC:1j 
E = Efficiency 
Vol = Volume 
CF = %R. Self-absorbanC8, abundance. act 

47~.L.{ t 

# SamplelD Analyte 

I I 'Bi -JI.,2 

~-- - --- - - ---~--------------~-- ------- ....... 

Reported Calculated 

cOncG!lrn Concentration Acceptable 
(rei '\.) ( rei It) (YIN) 

o. fov Lf 'B o .~I .. t8 Y 
----- - -- ----- ~----------.-.- --- ----

Note: ______________ -:--___ -.;..~-----========= 

RECALC.35 Version 1.0 (3/2/2000) 



LDC#: 31626E36 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5692-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: Lf - 11- I 4 
Page:--Lof...L 

Reviewer:~ 
2nd Reviewer: Q:l 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

rr-
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

Validatinn ArAa 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

!=iAlrl hl"nk" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

(.0:::: R L) 

CnmmAnh:: 

A Sampling dates: J- dO - '4 
A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
IJ.. DUP 

A LCS/LC'ST') 

A 
A 
A Not reviewed for Cat A review. 

A 
N 

I'll) FB -= S 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review. 

~*" S 21 31 i 1 L T-XC-020-6-8 11 

2 CC-C-042-6-8 12 22 32 I 

3 CC-C-043-10-12 13 23 33 , 

4 CC-C-044-6-8 14 24 34 I 

5~ FB027 W 15 25 35 

6 CC-C-045-6-8 S 16 26 36 

7 L T-C-048-2-4 17 27 37 

8 CC-C-046-6-8 18 28 38 

9 L T-C-049-2-4 19 29 , PBS 39 

10 L T-XC-020-6-8DUP 20 30) f'BvJ 40 

Notes: ________________________________________________________________________________ __ 

31626E36W. wpd 



LOC #: 31 ~~bG"3" 
SDG#: ---

._:;; ·';;i~:if~<~i:~fV<;.-,:;.;';;;t>~-~.~V·' 
vAt1DAcTION FINDINGSJ:;;HECKlIST 

Method:Radiochemistry{EPA Method A - 01- R 

NIST traceable standards used for all calibrations? 

radionuclide? 

cheCk sources Including background counts analyzed at the requlried 
nneauencv and within laboratorv control limits? 

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAO-EPA.1V version 1.0 

Page:_I_of.2. 
Reviewer: }II G-

2nd Reviewer: CY2---::: 



LOC #: '3 (<0 d <.:, £ 3<"0 
SOG#: ------

I,' 

Malytes were detected in the field blanks. 

RAD-EPA.N version 1.0 

VALIDATION FINDINGS CHECKLIST 

J • 

Page:2of ;J 
Reviewer: . ~ 

2nd Reviewer: C!l::::::::.. 



LDC #: 31 G::, ';;2 b£3Co 
SDG #:.--,-___ _ 

. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:_' ·--,-4>-"'_O_\_~_1Z_. _____ --,) 

Page:-Lof-L-. 

Reviewer:~ 
. 2nd ReViewer:~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated usihgthe following formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis Of the sample. 
True == activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was· recalculated using the following fdrmula: 

RPD = IS·DI x 100 
(S+D)/2 

Sample 10 

LCS 

-

10 

l 

Where, S = Original sample activity 
D == Duplicate sample activity 

Type of Anal)'sls Analyte 

Laboratory control sample 

U - d'36 

Matrix spike sample 

-

Duplicate RPD 

Tl-\- d3J, 

Chemical recovery 

T\I\-dd1 

FoundlS (units) 

0.500 tPCi/(~ 

-

. O.1LI ~ (PC~~' 
;t O. '5~ d-/ 

(0 .,q?- (dp~ 

Recalculated 

True/O (units) %oR orRPO 

ro .'51 (pG/}~ 100 

- -
R£R. 

o. ~~;>I.( (pC;li 
1- 0.111 O'd3 - -_. 

13 .5'Cf (otpw.) 79.L..{ 

Reported 
Acceptable 

%R orRPO {YIN} 

{DO Y 

- -

1<.6 {(, 

O· J1 Y 

"19.8 
'I 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do.not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1.0 (3/2/2000) 



LDC #: 31 Co ~ ~ '£ '3 <'0 
SOG #: ._--

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: A - 0 \ - IZ 

Page:-!.-of-L.. 
Reviewer: M G= 

2nd reviewer: ~ 

P ease see .qualifications below for all questions answered aNa, Not applicable questions are identlfled as UN/A". 
Y N N 'A HaVe results been reported and calculated correctly? 

N N/A Are r~ults within the calibrated range of the instruments? 

Analyte results for tt I I U - d 38 reported with a positive detect were recalculated 
and verified using the follOwing equation: 

Activity = 

(cpm • bckgrd cpm) 
(2.22)(E)(voQ(CF) 

Recalculation: 

(93/ 180 ) - (0.9'3 7'Yl ~o ) 

Vol = Volume ;). 'J. ~ 0 . ()i~ 3 /. ou8~ ~ 0 . L.{t3 3~ E=:Efflclency £)( )( )( ) - O"41~" PC,'i 
CF = %R. Self-absorbance. undance. act (j 

Reported Calculated 
Concentration Concentration Acceptable 

# SamplelD Analyte (fCi 7'\. ) ( re'/t) (YIN) 
o· , I T"'l - tid8 n '/'4 O.'-{ tl { 

U-~~8 O.L{/lo () "_?-lJ ~ ~ 

t 
I 
I 
I 
I 

.. -

Note: _______________ ..... ____________________________________________________________________ __ 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31626E29a 
SDG #: 160-5692-1 
Laboratory: Test America, Inc. 

VALIDATION CO~~E~~ WORKSHEET 

ry~~ 

METHOD: Radium 226 (EPA Method 903.0) 

Date: Lf-I7-1l{ 
Page:-,-ofL 

Reviewer:~ 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

~alidatiae Ama 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike} Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

i=il!>lrl hl'mk" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Cam meets 

A Sampling dates: 9- - dO - I '-I 
N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
N \1\.0+ V'e'l til,' V'" e-J 

A lCS 
v 

A 
A 
N Not reviewed for Cat A review. 

A 
t-J 
ND FJ3 =- I 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

I 

Validated Samples: ** Indicates sample underwent Cat B review. 
w(,\t"er 

1 FB027 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 'Pl3w 40 

Notes: ________________________________________________________________________________ __ 

31626E29aW.wpd 



LDC #: 31626E29b 
SDG #: 160-5692-1 
Laboratory: Test America. Inc. 

VALIDATION CO~E~ WORKSHEET 
~dtB 

METHOD: Radium 228 (EPA Method 904.0) 

Date: 4-17-IY 

Page:_' of-.L 
Reviewer:~ 

2nd Reviewer:a1....::::: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

I ~alidation A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

l=i",lrI hl"nkc: 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 

A Sampling dates: (j-;)O-14 

N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
N /!lot v-eo lA " V'"~ 
A Les 1/ 

A 
A. 
N Not reviewed for Cat A review. 

A 
N 

Nt> FB= I 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

1 FB027 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 1'8"" 40 

I 

I 
I 

I 

Notes: ______________________ ~ ___ _====== 

31626E29bWwpd 

I 



Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: 
Report No.: 

Test America St. Louis, MO 
160-5697-1 

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 

Date: Apri121, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

L T -C-060-6-8 * * 
L T -G-028-8-1 0 
L T -G-029-4-6 
DUP028 
FB029 
FB029DUP 

LABID 

160-5697-1 
160-5697-2 
160-5697-3 
160-5697-4 
160-5697-5 
160-5697-5DUP 

Associated QC Samples(s): 
Field Blanks: FB029 

FRACTIONS VALIDATED 

Gamma Spectroscopy**, Alpha Spectroscopy** 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Ra-228 

Field Duplicate pair: LT-C-060-6-8** and DUP028 

The above-listed water and soil samples were collected on February 24,2014 and were analyzed 
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and 
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by 
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency 
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review, EPA 540-R-JO-OJJ (January 2010), modified as necessary to accommodate the non-CLP 
methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5697-1, Radiochemistry, Page 1 of 5 



Glen Isle, NYSDEC, Project Number: RWI1401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

No isotopes were detected above the minimum detectable activity (MDA). 

FB029 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. . 

Alpha Spectroscopy 

No isotopes were detected above the minimum detectable activity (MDA). 

FB029 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Radium-226 

No isotopes were detected above the minimum detectable activity (MDA). 

FB029 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Laboratory Job 160-5697-1, Radiochemistry, Page 2 of5 



Glen Isle, NYSDEC, Project Number: RWI1401 

Radium-228 

No isotopes were detected above the minimum detectable activity (MDA). 

FB029 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate analysis on sample FB029 for radium-228. All criteria were 
met. 

Field Duplicate Results 

Analytes were detected in the field duplicate samples. The following table summarizes the 
concentrations and validation actions taken. 

Gamma Spectroscopy 

Concentration (nCiI!!) RPD Difference 
Iostope L T -C-060-6-8 DUP028 (Limits) (Limits) 

Actinium-228 0.355 0.296 - 0.059 «0.200>-
Bismuth-212 0.366 0.302 - 0.064 «0.200) 
Bismuth-2l4 0.269 0.274 - 0.005 «0.200) 
Lead-210 0.284 0.326 - 0.042 «0.200) 
Lead-2l2 0.310 0.306 - 0.004 «0.200) 
Lead-214 0.309 0.309 - 0«0.200) 
Potassium-40 12.1 7.90 - 4.2 (:<5.00) 
Radium-226 0.701 0.727 - 0.026 «2.00) 
Radium-228 0.355 0.296 - 0.059 «2.00) 
Thorium-234 0.356 0.301 - 0.055 (~.OO) 
Thallium-208 0.108 0.106 - 0.002 (::;0.200) 
Uranium-235 0.0542 0.0500 - 0.0042 (~.OO) 
Uranium-238 0.356 0.301 - 0.055 «2.00) 
Protactinium-234m 1.24 0.930 - 0.31 (~O.O) 

-=no action required 

For soil results> 5xRL and RPDs > 1 00; estimate (J) results in the field duplicate pair. 
For soil results < 5xRL; the sample and duplicate results must be within 2XRL. 

Laboratory Job 160-5697-1, Radiochemistry, Page 3 of5 
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Glen Isle, NYSDEC, Project Number: RWI1401 

Alpha Spectroscopy 

Concentration (pCi/g) RPD Difference 
Iostope L T -C-060-6-8 DUP028 (Limits) (Limits) 

Thorium-228 0.388 0.472 - 0.084 (:;;;2.00) 
Thorium-230 0.273 0.561 - 0.288 (~.OO) 
Thorium-232 0.394 0.576 - 0.182 (~.OO) 
Uranium-233/234 0.581 0.590 - 0.009 «2.00) 
Uranium-238 0.418 0.614 - 0.196 «2.00) 

-=no action required 

For soil results> 5xRL and RPDs > 100; estimate (1) results in the field duplicate pair. 
For soil results < 5xRL; the sample and duplicate results must be within 2XRL. 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5697-1, Radiochemistry, Page 4 of5 
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Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (1) is applied to a sample result, even though several associated QC analyses 
may fail. The 'J' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit! Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'UJ' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence ofthe analyte 
cannot be verified. 

Laboratory Job 160-5697-1, Radiochemistry, Page 5 of5 



LDC#: 31626F35 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5697-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: Lj - 17 -I LI 
Page:.-Lofl 

Reviewer: Ma. 
2nd Reviewer: 0\--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation Area 

I. Technical holding times 

II. Initial calibration 

III. Calibration verification 

IV. Blanks 

v. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Minimum detectable activity (MDA) 

VIII. Sample result verification 

IX. Overall assessment of data 

x. Field duplicates 

)(1 i=i",lrI hbnlc" 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 

A Sampling dates: J-a4-ILf 
A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
N \l'\.ot I{' e,q £,( .. V' e-7 
A Lcs . ". 
A 
A Not reviewed for Cat A review. 

A 
'5w 1)= \-+t.( 
N1::> F5 ~ &:) 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

1 L T -C-060-6-8 
+.14- S 11 21 31 

2 LT-G-028-8-10 12 22 32 

3 L T-G-029-4-6 13 23 33 

4 DUP028 v 14 24 34 

5d.. FB029 .,.,f 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29' r 13S 39 

10 20 301 f> B y.j 40 

Notes: ________________________________________________________________________________ __ 

31626F35W.wpd 

I 



LDC #: 310 c;lb F35" 

. ··~gt%~i9:?:/t.·~·::;;·,~~.~c;;tf,}~~~,~:~; .. 
VAU{iAT:ION FINDINGS;.CHECKLIST 

SDG#: .-

Method:Radiochemistry(EPA Method GA - 01- ~ ) 

NIST traceable standards used for all calibrations? 

" the check source identified by activity radionuclide? 

cheCk sources including background counts analyzed at the requiried 
IIfreauencv and within laboratory control limits? 

Were a matrix spike (MS) analyzed for each matrix In this SDG? 
which matrix does not have an assoc,:iated MS/MSD ,or MS/OUP 

the MS percent recoveries (%R) within the ac limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

Was a duplicate sample anaylzed. at the frequency of 5% In this SDG? 
, . 

duplicate sample duplicate error rations (DER) ,S.1.42? 

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.lV version 1.0 

/' 

Page:_'_of..,2 
Reviewer: }I\ G= 

2nd Reviewer.:oZ-



LDC#: 
SDG #:, _____ _ 

'31~;;2 eof'3l) VALIDATION FINDINGS CHECKLIST Page:-2,.of ;;J 
Reviewer: ~ 

2nd Reviewer:~ 

Euialytes were detected In the field blanks. 

I ' 

RAD-EPA.N version 1.0 



LDC#: 31626F35 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Page:_I_of_'_ 
Reviewer:~ 

2nd Reviewer: ~ 
METHOD: Radiochemistry (Method: GA-01-R) 

ActivityJp_Cilg) (:.:100) Qualify Parent 
Difference Limits Only 

Isotope 1 4 RPD 

Ac-228 0.355 0.296 0.059 (,,0.200) 

Bi-212 0.366 0.302 0.064 (,;0.200) 

Bi-214 0.269 0.274 0.005 (,;0.200) 

Pb-21 0 0.284 0.326 0.042 (,;0.200) 

Pb-212 0.310 0.306 0.004 (,;0.200) 

Pb-214 0.309 0.309 0 (,;0.200) 

K-40 12.1 7.90 4.2 (,;5.00) 

Ra-226 0.701 0.727 0.026 (,;2.00) 

Ra-228 0.355 0.296 0.059 (,;2.00) 

Th-234 0.356 0.301 0.055 (,;2.00) 

TI-208 0.108 0.106 0.002 (,;0.200) 

U-235 0.0542 0.0500 0.0042 (,;2.00) 

U-238 0.356 0.301 0.055 (,;2.00) 

Pa-234m 1.24 0.930 0.31 (,;20.0) 

V:\FIELD DUPLICATES\FD _inorganic\31626F35. wpd 



LOC #: 31 (0 ~ <0 P3S'" . VALIDATION FINDINGS WORKSHEET 
SOG #: level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:· G-A -.0 ( -I< ) 

Page:-L..of-L
Reviewer: M& 

2nd Reviewer:, ___ ~-=_ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample wer.e recaluculated usihgthe following formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured In the analysis of the sample. 
True == activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent differe'nce (RPD) was· recalculated using the following fdrmuta: 

RPD = :S-Dt x 100 
(S + 0)/2 

Sample ID 

LCS 

-

-

-

Where, S = Original sample activity 
o == Duplicate sample activity 

Type of Anal),sls Analyte 

laboratory control sample 

Co -&0 

Matrix spike sample 

-

Duplicate RPO 

-
Chemical recovery 

-

Recalculated 

Found/S (units) True/D (units) %R orRPD 

41. 3~ (pC~/'t~ 41-7 (P('i/~ ~1 

-- -

-- -
-
.. 

- - -

Reported 
Acceptable 

%R orRPO (YIN) 

CJ9 Y 

- -

-

- -

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1.0 (3/2/2000) 



LDC #: 31 f.o :J ~ F" 3'5' 
SDG #: ----

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: G A - 0 I - R. 

Page:--L-0f-L 
Reviewer: M G-

2nd reviewer: ~ 

Please see ,qualifications belOW for all questions answered IN", Not applicable questions are identified as "N/A", 
N N/A Have results been reported and calculated correctly? 
N N/A Are r~ult$ within the calibrated range of the instruments? 

Analyte results for .#' I ? IA. - J '3 Y WI 

and verified using the following equation: 

Activity = Recalculation: 

reported with a positive detect were recalculated 

(cpm • bckgrd cpm) 
(2.22)(E)(VoQ(CF) (4fJ. Lf 0 J-ps)( ()7. 03 rc;/c{ps) 

f ' dL1 3 ~ pc:(} 
E = Efficiency 
Vol = Volume 
CF = %R. Self-absorbance. abundance, act. 

II I I' 
I # SamplelD 

" 

I \ 

878., 
6-

Analyta 

p~ - d '3£1 WI 

'. 

I Reported I Calculated I 
conce7tion Concentration Acceptable 

(fe • 't ) (re'/1..) (YIN) 

l.#~ f· )~ y 

Note: ______________ -:--......:.. __ ~__:_-------___ ====== 
RECALC.35 Version 1.0 (3/2/2000) 



LDC#: 31626F36 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5697-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: 4 -Il-Il.{ 
Page:-.l..otL 

Reviewer: MG 
2nd Reviewer: O'L-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidation Area 

I. Technical holding times 

II. Initial calibration 

III. Calibration verification 

IV. Blanks 

v. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Carrier recovery 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

)(11 l=i.,lrI hbnk" 
(L RL) 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 

A Samplina dates: ;}.-C>4-/L-{ 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
N V\O+ ore,q IA ; v-e-J 
A LCS' /LCSD 

A 
A 
A Not reviewed for Cat A review. 

A 
~W D= I -t t-( 

ND f'i3 :: r; 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

1 L T -C-060-6-8 ** S 11 21 31 

2 L T -G-028-8-10 12 22 32 

3 L T-G-029-4-6 13 23 33 

4 DUP028 14 24 34 

5~ FB029 W 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 1 res 39 

10 20 30~ P!3W 40 

Notes: ________________________________________________________________________________________________________________________ ___ 

31626F36W.wpd 

I 



-;fJ}~~!i::~4 tV\"::,'·· ;;.h,t~n~~ .. 

VALJii'TIC)N FINDING$;.CHECKLIST LOC #: 31~~~ F'3b 
SDG #: --

Method:Radiochemistry(EPA Method A -0 (- R ) 

Were all instruments and detectors calibration ~ required? I ;' 

Were NIST traceable standards used for all calibrations? I· a/ 
Was the check source identified by activity aJ'"!d radionuclide? f ./ 

cheCk sources Including background counts analyzed at the requlrledl V' 
lifrAl'tuen"v and within laboratory control limits? 

activities adjusted to reflect aU sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.lV version 1.0 

,.,:: ',' 

Page:_I_of~ 
Reviewer: 11 G= 

2nd Reviewerc=1Z-::--: 



LDC#: 
SDG #:. ______ _ 

'31"~~F30 VALIDATION FINDINGS CHECKLIST Page:2of ;; 
Reviewer: ~ 

2nd Reviewer: c.t1:::::;. 

I·" 

ariaJytes were detected In the field blanks. 

I • 

RAD-EPA.N version 1.0 



LDC#: 31626F36 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Page:~of_{_ 
Reviewer: f'/'I&' 

2nd Reviewer: crc-----
METHOD: Radiochemistry (Method: A-01-R) 

Activity (pCilg) (odOO) Qualify Parent 
Difference Limits Only 

Isotope 1 4 RPD 

Th-228 0.388 0.472 0.084 (o,;2.00) 

Th-230 0.273 0.561 0.288 (,;2.00) 

Th-232 0.394 0.576 0.182 (,;2.00) 

U-233/234 0.581 0.590 0.009 (,;2.00) 

U-238 0.418 0.614 0.196 (,;2.00) 

V:\FIELD DUPLICATES\FD_inorganic\31626F36.wpd 



LOC #: '31 (0 ~ Co F3<o 
SOG #:---,-___ _ 

. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:_· ·--'-A.:....~_O_. _I_-:"_R _____ ---I 

Page:-Lof--i-
Reviewer: M Q 

2nd Reviewer: C? -
Percent recoveries (%R) fora laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = Found x 100 
True 

Where, Foun~ = activity of each analyte measured in the analysis of the sample. 
True == activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was· recalculated using the following formula: 

RPO = JS-o: x 100 
(S+0)/2 

Sample 10 

LC5 

~ 

-

I 

Where, S = Original sample activity 
o == Duplicate sample activity 

Type of Analysis Analyte 

laboratory control sample 

T", ~ c?30 

Matrix spike sample 

-

Duplicate RPD 

-
Chemical recovery 

V--aJ') 

Found/S (units) True/O (units) %R orRPD 

d4,z;L\ (pCi /,; ~LI·S (P(~/~ /00 

- - -

-- -
-
_. 

13.93Y (Jp~ i 
lb. L{ 5' (Jp~) 8t..( ,1 

II 
ReDorted 

Acceptable 
%R orRPD (YIN) 

[00 y 
I·· 

- -

- -

8ro ,( y 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.3s Version 1.0 (3/2/2000) 



LDC #: 31 <a ~ ~ 1-'3 Go 

SDG#: ----
METHOD: Radiochemistry (Method: 

VALIDATION FINDINGS WORKSHEET 
Sample· Calculation Verification 

A-ol- R. .) 

Page:-L-0f-L-
Reviewer: M G 

2nd reviewer: C!L--

Please see .qualifications below for all questions answered aN-, Not applicable questions are identified as "N/A". 
~ N/A Have results been reported and calculated correctly? 
(i() N N/A Are r~ult$ within the calibrated range of the instruments? 

Analyte results for -#=" I j Th - a 30 reported with a positive detect were recalculated 
and verified using the following equation: 

Activity = Recalculation: 

(cpm • bckgrd cpm) ( ) ) 
(2.22) (E) (Von(CF) d-~ I, -eO - (0 

E = EffICiency - ( )( ) ( )( ) 
Vol = Volume C;J . .?J '\ (). a5l1J ,.OOq O. 7Cf56 O. q~'7 
CF = %R. SeJf-absorbance, abund~. ect. 0 

- o. 'J730 pC;1 
~ 

Reported Calculated 

CODCe!'%'tion Concentration Acceptable 
# SamplelD Analyte (fei ) ( rC'!<t) (YIN) .. 

I I Tk- 930 o. <173 o. ;)7v
3 y 

u - d36 O~<3 0.'113 ~ 
--------------~-- ------~---

Note: __________________________________________________________________________________ ~ __ 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31626F29a 
SDG #: 160-5697-1 
Laboratory: Test America, Inc. 

VALIDATION COMPtEIENESS WORKSHEET 

~atB 

METHOD: Radium 226 (EPA Method 903.0) 

Date: 4 - I i-II.{ 
Page:--LoCL 

Reviewer:~ 
2nd Reviewer: D'L--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

~alidatico A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

l=i",lrI hl"nk" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Ccmmeots 

A Sampling dates: ;}-aLf-14 

N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
1'1 II\.o-t "" e9c.-< I v-eJ. 
A LCS I. 

A 
A 
N Not reviewed for Cat A review. 

A 
N 

N"D FB = I 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 
"'-'tit -teA-

1 FB029 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 'PeW 40 

Notes: _________________________________ _ 

31626F29aW.wpd 



LDC #: 31626F29b 

SDG #: 160-5697-1 
Laboratory: Test America. Inc. 

VALIDATION CO~~;ENESS WORKSHEET 
~CatB 

METHOD: Radium 228 (EPA Method 904.0) 

Date: L( - , 7 - I Lj 

Page:~of-.L 
Reviewer:~ 

2nd Reviewer: :.:2l 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

~alidatioo A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

FiF>lrl hl"nv" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Commeots 

A Samolina dates: () -o~- /4 
N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
A Dur 
A LCS 

A 
A 
N Not reviewed for Cat A review. 

A 
N 

N't> FB = I 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 
"" 0.. i" e,.r 

1 FB029 11 21 31 

2 FB029DUP 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 Pl3vJ 40 

I 

Notes: ___________________________________ _ 

31626F29bW. wpd 



Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: 
Report No.: 

Test America St. Louis, MO 
160-5703-1 

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 

Date: April 21, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

CC-C-048-2-4 * * 
CC-C-050-0-2 
L T -G-026-4-6 
L T -G-027 -8-10 
FB028 
FB028DUP 

LABID 

160-5703-1 
160-5703-2 
160-5703-3 
160-5703-4 
160-5703-5 
160-5703-5DUP 

Associated QC Samples(s): 
Field Blanks: FB028 

FRACTIONS VALIDATED 

Gamma Spectroscopy**, Alpha Spectroscopy*·* 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gainma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Ra-226 

Field Duplicate pair: None Associated 

The above-listed water and soil samples were collected on February 21, 2014 and were analyzed 
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and 
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by 
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency 
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review, EPA 540-R-JO-OJJ (January 2010), modified as necessary to accommodate the non-CLP 
methodologies used. 

The radiometric data were evaluated based' on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5703-1, Radiochemistry, Page 1 of5 



Glen Isle, NYSDEC, Project Number: RWIl401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported or usable with minor qualification due to laboratory quality 
control outliers. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

No isotopes were detected above the mini~um detectable activity (MDA). 

FB028 was identified as a field blank. Analytes were detected above the reporting limits in the 
field blank samples. The following table summarizes the contamination and validation actions 
taken. 

BIankID Analyte Level Detected Action Level I Associated Samples 

FB028 Protactinium -234m 664 pCiIL 6.64 pCi/g CC-C-048-2-4** 
CC-C-050-0-2 
L T -G-026-4-6 
L T -G-02 7 -8-10 

Blank Actions for analytes detected above the reporting limit(RL). 
If the sample result is < RL and < action level; report the result as nondetect (U) at the RL. 
If the sample result is > RL and < action level; report the result as nondetect (U) at the reported value. 
If the sample result is> action level or nondetect, no action is required. 

Qualified sample results are listed in the table below. 

Laboratory Job 160-5703-1, Radiochemistry, Page 2 of 5 



Glen Isle, NYSDEC, Project Number: RWI1401 

I Saml!le I Anall:te Rel!orted Level Validation Action 

I LT-G-027-8-10 I Protactinium-234m 1.472Cilg 10.0U ECilg 

These results can be used for project objectives as nondetect (U) which may have a minor impact 
on the data usability. 

No isotopes were detected above the minimum detectable activity (MDA). 

FB028 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Radium-226 

No isotopes were detected above the minimum detectable activity (MDA). 

FB028 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Radium-228 

No isotopes were detected above the minimum detectable activity (MDA). 

FB028 was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate analysis on sample FB028 for radium-226. All criteria were 
met. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. 

LCS Results 

All criteria were met. 

Laboratory Job 160-5703-1, Radiochemistry, Page 3 of5 



Glen Isle, NYSDEC, Project Number: RWI1401 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5703-1, Radiochemistry, Page 4 of5 



Glen Isle, NYSDEC, Project Number: RWIl401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (1) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (J) is applied to a sample result, even though several associated QC analyses 
may fail. The 'J' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'UJ' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 

Laboratory Job 160-5703-1, Radiochemistry, Page 5 of 5 



LDC#: 31626G35 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5703-1 Cat AfCat B 
Laboratory : Test America, Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: If -1£ ~ ''i 
Page:_'_otL 

Revi ewe r:----tlG: 
2nd Reviewer:_ Cf\-_" 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiaD A[ea 

I. Technical holding times 

II. Initial calibration 

III. Calibration verification 

IV. Blanks 

v. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Minimum detectable activity (MDA) 

VIII. Sample result verification 

IX. Overall assessment of data 

X. Field duplicates 

XI i=i",lrl hl,mkc: (~R.L.) 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I CammeDts 

A Sampling dates: d-dl-I'-I 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
1'1 \1\0+ ~e~(). l'reJ. 

A LCS 
V 

A 
A Not reviewed for Cat A review. 

A 
N 

SvJ F13 :: 5 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

1 CC-C-048-2-4 *~ S 11 21 31 

2 CC-C-050-0-2 12 22 32 

3 L T-G-026-4-6 13 23 33 

4 LT-G-027-8-10 I 14 24 34 

5 \ FB028 W 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 I P13vJ 39 

10 20 30 ? PBS 40 

Notes: _________________________________________________________________ _ 

31626G3SW. wpd 
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LDC#: 31~~bG3~ 
', ..... ::.~~~~\tt~~~~ ;::fi::,~-:: •. :.~·.:,:~~~·.~7:l'o:~<:~~~~/,: 

VAUMTION FINDINGS,i~HECKLIST 
SDG #:, ____ _ 

Method:Radiochemistry(EPA Method GA· () f - f2... 

NIST traceable standards used for all calibrations? 

the check source IdentifleCI by a~itY radionucllde? 

8 matrix spike (MS) analyzed fot! each matrix in fulsSDG? If 
matrix does not have an assoc;:iated MS/MSD .or MSIDUA:""SoIiV 

the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 

was taken. 

frequency of 5% in this SDG? 

Were activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.!V version 1.0 

-r .'. 

./ 

./ 

Page: f of 'J. 
Reviewer:t1& 

2nd Reviewer: erL--



LDC#: '3lb ~ Co &35 
SDG#: '------

Malyte$ were detected in the field blanks. 

RAD-EPA.N version 1.0 

VALIDATION FINDINGS CHECKLIST Page:2of ;;l 
Reviewer: P\'(7-

2nd Reviewer: CA--

I • 



LOC #: 31626G35 VALIDATION FINDINGS WORKSHEET 
Field Blanks 

THOD: Radiochemistry (Method: see cover) 
N N/A Were field blanks identified in this SOG? 

~<!...!....-,--,N,,-!/A..!.. Were target isotopes detected in the field blanks? 
Blank units: pC ilL Associated sample units: pCilg 
Sampling date: 2/21/14 applied O.001x 
Field blank Rinsate I Other· 

5 

Pa-234m 664 

Action 
Level 

6.64 

4 

1.47/10.0U 

Associated 

Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

V:IMarkIBlanksI31626G35b.wpd 

Page:_1 of_I 
Reviewer: M(} 

2nd Reviewer: 5'L. 



LDC #: 31 <0 ':). <0 G- 35 . VALIDATION FINDINGS WORKSHEET Page:----L.of-L-
SDG #: Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:· GA -OJ - R ) 
Reviewer: ~ 

2nd Reviewer: 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate'sample were recaluculated usihgthe following formula: 

%R = Found x 100 
True 

Where, Fount! = activity of each analyte measured In the analysis Of the sample. 
True == activity Of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was· recalculated using the following fdrmula: 

RPD = IS-D! x 100 
(S+D}/2 

Sample 10 

LCS 

..;.-

-

-

Where, S = Original sample activity 
D == Duplicate sample activity 

Type of Anal.ysls Analyte 

Laboratory control sample 

Co-hO 

MetrIx spike sample 

-
Duplicate RPD 

-
Chemical recovery 

'--

Re 

Found/S (units) True/O (units) %R orRPO 

(pc'/< " t.t I. 3J. ' l L(, ·7 (P(~/} 't'1 

- - -
- - -

-
-. 

-- -

Reported 
Acceptable 

%R orRPD (YIN) 

<=t9 Y 

- -

- -

- -

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported. results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1.0 (3/2/2000) 



LDC #: 31 f.o ~ G:, G-3~ 
SDG#: ----

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry {Method: GA - {)' - R. 

Page:--L-0f---1-
Reviewer: -foG 

2nd reviewer: 

,ase see .qualifications below for all questions answered °Na. Not applicable questions are identified as uN/A", 
N NIA Have results been reported and calculated correctly? 
N N/A Are r_ults within the calibrated range of the instruments? 

Analyte results for it , I -I L-t - J 3 4 reported with a positive detect were recalculated 
and verified using the following equation: 

Activity = Rece/culation: 

(cern. bckgrd cpm) 
(2.22)(E) (VoI)(CF) 

~ r; ,i) (::; & p s ) ( d 7. 0 3 f> c ~ lot ps ) 
[).l{753 pc;/] 

E = Efficiency 
Vol", Volume 
CF = %R. Self-absorbance, abundance, ect. 

# SamplolD .. 

I ( 

I 

geL/.B 
~ 

Analyte 

TlA - ~ 3L..{ 

Reported Calculated 
conce~tion Concentration Acceptable 

(fe, "'. ) <fCi!'i) (YIN) 

O~~fJi ~ O.LI 7~ Y 

Note: __________ ..... _______________________________ ~~------------_======================== 

RECALe.3S Version 1.0 (3/2/2000) 



LDC#: 31626G36 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5703-1 Cat NCat B 
Laboratory: Test America, Inc. 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: l.I-1 e -/ t.{ 
Page:-L0f-L 

Reviewer: M G 
2nd Reviewer: r:!b:::::.. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioe A[ea 

I. Technical holdinQ times 

II. Initial calibration 

III. Calibration verification 

IV. Blanks 

v. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Carrier recovery 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

)(11 l=iAlri hl"nk" (~ JZL) 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Com meets 

A Sampling dates: d'dl-IY 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
N 11\.0+ rreQ (,{ ; reJ 
A LCS/ LVCSD 

A 
A 
A Not reviewed for Cat A review. 

A 
N 

N"D FB::: 5" 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

1 CC-C-048-2-4 ** 5 11 21 31 

2 CC-C-050-0-2 12 22 32 

3 L T-G-026-4-6 13 23 33 

4 LT-G-027-8-10 14 24 34 

5 ~ FB028 W 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 ( f65 39 

10 20 30 ?- peW 40 

Notes: ________________________________________________________________________________ __ 

31626G36W. wpd 

I 



LOC #: 31" Olb (;. 3(0 
': ""'~~~:;~tt~,;;·',,{~<~"';:,··,:c.~~~r 
vAiJfiAT-ION FINDINGSJ:~HE'CKLIST 

SDG #: .-

Method=Radiochemistry(EPA Method A- 01-1<.. ) 

NIST traceable standards used for all calibrations? 

the check source identified by activitY aJ'!d radionucllde? 

the MS percent recoveries (%R) within the QC limits? If the sample 
II eonearnratlon exceeded the spike concentration by a factor of 4 or more, no 

anaylzed, at the required frequency of 5% In this SOG? 

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

.. ~.", .;"., 

RAD-EPA.IV version 1.0 

Page:_' of2 
Reviewer: f1G= 

2nd Reviewer: ov--



LDC#:, 
SDG #:. _____ _ 

31" ~ CoG-sCo VALIDATION FINDINGS CHECKLIST Page:2of ;l 
Reviewer: ~ 

2nd Reviewer: c:J1----

were detected In the field blanks. 

I , 

RAD·EPA.IV version 1.0 



LOC#: 31 <0 ';2 Co G ~ ~ ,VALIDATION FINDINGS WORKSHEET Page:~oCL' 
SOG #: Level IV Recalculation Worksheet Reviewer: M G 

METHOD: Radiochemistry (M~thod:' A. ~or -:- ,~ ) 
2nd Reviewer: q?... 

Percent recoveries (%R) fora laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = E2!!mLx 100 
True 

Where, Found = activity of each an8lyte measured In the analysis Of the sMlple. 
True == activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was'recalculated using the following f6rmula: 

RPD = : S-DI x 100 
(S+D}/2 

SamplelD 

LC5 

-

-

\ 

Where, S = Original sample activity 
D == Duplicate sample activity 

Type of Analysis Analyt8 

Laboratory control sample 

LJ -cr~V~34 

Matrix spIke sample 

-

Duplicate RPD 

-
Chemical recovery 

'Til) - ~Jq 

II ... 

Found/S (unIts) TI1I8/D (units) II %R or RPD, 

(0. '3~ -r (pC'I(~ fo.'S7 (PC;/}~ 100 

- - -

-- -
-
-. 

I /.;:;G I (JPM) /3.r;;Q (Jp~ ) 85'. I 

Reported 
Acceptable 

%R orRPD {YIN} 

100 Y 

- -

- -

8.s. Lf y' 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTClC.35 Version 1.0 (3/2/2000) , 



LDC #: 31 (0 ~ "G3(" 
SDG#: ----

VAliDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: A - 0 I - R 

Page:-L-0f--L-
Reviewer: M G-

2nd reviewer: ~ 

Y2ase see .qualifications below for all questions answered "Na, Not applicable questions are identified as "N/A", 
Y N N/A Have results been reported and calculated correctly? . 

N N/A Are reSult"$ within the calibrated range of the instruments? 

Analyte results for #' I -ri;t - :; '3 ;). reported with a positive detect were recalculated 
and verified using the·following equation: 

Activity = 

(cpm • bckgrcl cpm) 
(2.22) (E) (VoI)(CF) 

Recalculation: 

(J'f/I'elO ) - (0. 37Ylso ) 

E"'Efficiency (01.9:;7)(O.O>b4~)( t.oo~) fQ.eC;l.{i.-\) 
Vol", Volume U \' . 
CF '" %R. Self-absorbance, abundance. eel 

# SamplelD Analyte 
". 

I I TlI1~~3~ 

u ~ 835 /J'3L.J 

D,3 173 
pC~~ 

J 

Reported Calculated 
conce~ation Concentration Acceptable 

(fe, it) (rc,/o,) (YIN) 

o ~ 3l1j ( D ~ 317 Y 
().)~6 O. 3~ 8 ~ 

Note:~ __________________ ~ ____________ ~~ ____ ~ ____ ~~ ____ ~=============================== 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31626G29a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5703-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Radium 226 (EPA Method 903.0) 

Date: 4.-18"~ 
Page:--Lof-1-

Reviewer:~ 
2nd Reviewer: ClJ:::::::.. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

I ~alidaticc A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

Fiplrl hl<>nv" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Ccmmects 

A Sampling dates: ;;':J (- I L-( 

t-l Not reviewed for Cat A review. 

tJ Not reviewed for Cat A review. 

A 
A 1)ur 
A LCS 

A 
A 
N Not reviewed for Cat A review. 

A 
N 

NO F6::: ( 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review . 

.. - .-

1 FB028 11 21 31 

2 FB028DUP 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 PT3 \,J 40 

Notes: _________________________________ _ 

31626G29aW.wpd 
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LDC#: 31626G29b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5703-1 Cat AlCat B 
Laboratory: Test America. Inc. 

METHOD: Radium 228 (EPA Method 904.0) 

Date: Lf-IB-IL/ 

Page:-Lof...L 
Reviewer:---.t1G: 

2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

~" 

Note: 

I ~alidatico A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

1=;01.-1 kl<on"" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Ccmmeots 

A Sampling dates: ;)- ~ /- //..I 

N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
N lA.ot veQ/;1 i!l'd 
A LCS v 

A 
A 
N Not reviewed for Cat A review. 

A 
N 

Nt> FB = I 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review. 
.. V""'. 

1 FB028 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 PBvJ 40 

Notes: _________________________________ _ 

31626G29bWwpd 
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Glen Isle, NYSDEC, Project Number: RWI1401 

Site: 
Laboratory: 
Report No.: 
Reviewer: 

Date: 

Glen Isle 
Test America St. Louis, MO 
160-5766-1 
Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 
April 19, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

LT-C-065-0-2** 
LT -C-066-0-2 
LT -C-067-1 0-12 
L T -C-064-8-1 0 
FB031 
CC-C-028-G W* * 
LT-C-054-GW** 
DUP032 
FB004-GW 
LT -C-065-0-2DUP 
FB004-GWDUP 
FB031DUP 

LABID 

160-5766-1 
160-5766-2 
160-5766-3 
160-5766-4 
160-5766-5 
160-5766-6 
160-5766-7 
160-5766-8 
160-5766-9 
160-5766-1DUP 
160-5766-9DUP 
160-5766-5 

Associated QC Samples(s): 

FRACTIONS VALIDATED 

Gamma Spectroscopy**, Alpha Spectroscopy** 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy**, Alpha Spectroscopy, Ra-226**, Ra-228** 
Gamma Spectroscopy, Alpha Spectroscopy**, Ra-226, Ra-228 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy, Alpha Spectroscopy 
Ra-228 
Gamma Spectroscopy 

Field Blanks: FB031, FB004-GW 
Field Duplicate pair: CC-C-028-GW** and DUP032 

The above-listed water and soil samples were collected on February 26, 2014 and were analyzed 
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and 
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by 
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency 
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review, EPA 540-R-IO-Oll (January 2010), modified as necessary to accommodate the non-CLP 
methodologies used. 

Laboratory Job 160-5766-1, Radiochemistry, Page 1 of6 



Glen Isle, NYSDEC, Project Number: RWI1401 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported or usable with minor qualification due to sample matrix or 
laboratory quality control outliers. 

Samples indicated by a double asterisk on the front cover underwent Category B .review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

No isotopes were detected above the minimum detectable activity (MDA). 

FB031 and FB004-GW were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank samples. 

Laboratory Job 160-5766-1, Radiochemistry, Page 2 of6 



Glen Isle, NYSDEC, Project Number: RWI1401 . 

Alpha Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

BlankID Isotope Level Detected Action Level Associated Samples 
PB (prep blank) Thorium-230 0.1411 pCiIL <RL LT-C-054-GW** 
PB (prep blank) Thorium-230 0.06205 pCi/g <RL LT-C-065-0-2** 

L T -C-066-0-2 
LT-C-067-10-12 
L T -C-064-8-1 0 

Sample results were qualified as follows: 

If sample concentration was < the reporting limit (RL) and :S the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was > the RL and :S the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
If the sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

Qualified sample results are listed in the table below. 

Sample Analyte Reported Level Validation Action 

LT-C-065-0-2** Thorium-230 0.510 pCi/g 1.00U pCi/g 
L T -C-066-0-2 Thorium-230 0.660 pCi/g 1.00U pCi/g 

I 

I 

LT-C-067-10-12 Thorium-230 0.290 pCi/g 1.00U pCi/g J 
L T -C-064-8-10 Thorium-230 0.385 pCi/g 1.00U pCi/g I 

These results can be used for project objectives as nondetect (U) which may have a minor impact 
on the data usability. 

FB031 and FB004-GW were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank samples. 

Radium-226 

No isotopes were detected above the minimum detectable activity (MDA). 

FB031 and FB004-GW were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank samples. 

Radium-228 

No isotopes were detected above the minimum detectable activity (MDA). 

Laboratory Job 160-5766-1, Radiochemistry, Page 3 of6 



i 

Glen Isle, NYSDEC, Project Number: RWI1401 

FB031 and FB004-GW were identified as field blanks. No analytes were detected 'above the 
reporting limits in the field blank samples. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate analysis on sample FB031 for gamma spectroscopy, LT-C-
065-0-2** for gamma spectroscopy and alpha spectroscopy, and FB004-GWDUP for radium-
226. All criteria were met. 

Field Duplicate Results 

Analytes were detected in the field duplicate samples. The following table summarizes the 
concentrations and validation actions taken. 

Gamma Spectroscopy 

Concentration (pCiiL) RPD Difference 
Iostope LT-C-065-0-2** DUP032 (Limits) (Limits) 

Actinium-228 25.9 lUU - 14.9 «50.0) 
Potassium-40 100 76.5 - 23.5 «75.0) 

-=no action required 

For water results> 5xRL and RPDs >50; estimate (J) results in the field duplicate pair. 
For water results < 5xRL; the sample and duplicate results must be within lXRL. 

Alpha Spectroscopy 

Concentration (pCiIL) RPD Difference 
Iostope LT -C-065-0-2 DUP032 (Limits) iLimit~ 

Uranium-233/234 0.156U 0.205 - 0.049 (~1.00) 
Uranium-238 0.0286U 0.307 - 0.2784 (~1.00) 

-=no action required 

For water results> 5xRL and RPDs >50; estimate (J) results in the field duplicate pair. 
For water results < 5xRL; the sample and duplicate results must be within lXRL. 

Laboratory Job 160-5766-1, Radiochemistry, Page 4 of6 
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Glen Isle, NYSDEC, Project Number: RWI1401 

Radium-226 

Concentration {~CilL} 
LT-C-065-0-2** DUP032 

1.76 1.11 0.65 (~1.00) 
~no action required 

For water results> 5xRL and RPDs >50; estimate (J) results in the field duplicate pair. 
For water results < 5xRL; the sample and duplicate results must be within 1XRL. 

Radium-228 

Concentration (pCiIL) RPD Difference 
Iostope LT-C-065-0-2** I DUP032 (Limits) (Limit~ 

II Radium-228 I 1.24 I 1.09 I - I 0.15 «1.00) 
-=no action required 

For water results> 5xRL and RPDs >50; estimate (1) results in the field duplicate pair. 
For water results < 5xRL; the sample and duplicate results must be within 1XRL. 

LCS Results 

Validation Actions 

Validation Actions 

I - I 

Laboratory control samples were reviewed for each matrix as applicable. Analytes that did not 
meet the criteria are summarized in the following table. 

LCS LCSD RPD QC Validation 
LCSID Analyte %R %R Limits Limits Associated Samples Actions 

LCS/LCSD Thorium-230 163 154 - 81-125 FB031 None 
CC-C-028-GW 
DUP032 
FB004-GW 

Validation action was not required for thorium-230 due to high LCS/LCSD percent recovery as 
positive results only are affected and these compounds were not detected in the associated 
sample. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5766-1, Radiochemistry, Page 5 of6 



Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (1) is applied to a sample result, even though several associated QC analyses 
may fail. The '1' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'U1' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are- known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 

Laboratory Job 160-5766-1, Radiochemistry, Page 6 of6 



LDC #: 31626H35 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5766-1 Cat AlCat B 
Laboratory: Test America. Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: 4 - I '8 -I L( 
Page:.-Lof-.L 

Reviewer:~ 
2nd Reviewer: .r&::: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation A[ea I I Comments 

I. Technical holdinq times A Samplinq dates: (f - ~fo - Pi 
II. Initial calibration A Not reviewed for Cat A review. 

III. Calibration verification A Not reviewed for Cat A review. 

IV. Blanks A 
v. Matrix Spike/(Matrix Spike) Duplicates A Dur 
VI. Laboratory control samples A Lc.S 

VII. Minimum detectable activity (MDA) A 
VIII. Sample result verification A Not reviewed for Cat A review. 

IX. Overall assessment of data A 
X. Field duplicates SW 1)~b+8 

)(1 lO';olri hl<lnk" (""- RL) Nt:> FB :: 5, 9 
Note: A = Acceptable ND = No compounds detected 

R = Rinsate 
D = Duplicate 
TB = Trip blank N = Not provided/applicable 

SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review. 

1 , *"* s .tt:;- l)U f IN 
L T-C-065-0-2 11 21 31 

2 , L T-C-066-0-2 12 22 32 

3 I LT-C-067-10-12 13 23 33 

4 I L T -C-064-8-1 0 v 14 24 34 

5 FB031 vJ 15 25 35 

6 CC-C-028-GW 
*"olt 

16 26 36 

7 L T -C-054-GW 17 27 37 

8 DUP032 18 28 38 

9 FB004-GW 19 29 1 Pi3S' 39 

101 L T-C-065-0-2DUP S 20 30;} PBvJ 40 
-

------- ---

I 

Notes: ________________________________________________________________________________ _ 

31626H35W.wpd 
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LDC #: 31 ~Olb ft 35 
-;,~: ;~~~i*1r~i:;-s--"':'.:·-:"'-r"--:";;<:~51::· 

v AlJt)A~lON FINDINGS.;,cHE-CKLIST 
SDG#: ---

Method:Radiochemistry(EPA Method G A - 0 (- R ) 

NIST traceable standards used for all calibrations? 

'. 
the check source identified by activity radionucllde? 

the MS percent recoveries (%R) within the QC limits? If the sample 
\I ",nl'\", .. ntrAtit'll'\ exceeded the spike concentration by a factor of 4 or more, no 

ren"I' ..... frequency of 5% In this SDG? 

activities adjusted to reflect all sample dilutions and dry weight factors 
II aoclicable to level IV validation? 

the Minimum Detectable Activities (MDA) <: RL? 

RAD-EPA.IV version 1.0 

.f.'. 

Page:_' of ~ 
Reviewer: MG-

2nd Reviewer: (!JI..--



LDC #: '31 ~ ~ <0 H 3'5 
SDG#: ------

RAD·EPA.N version 1.0 

VALIDATION FINDINGS CHECKLIST 

I • 

Page:2of ;;1 
Reviewer: fV\G-

2nd Reviewer: ~ 



LDC#: 31626H35 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Page:--Lof_! _ 
Reviewer:~ 

2nd Reviewer: ~ 
METHOD: Radiochemistry (Method: GA-01-R) 

Activity (pCi/L) (,;50) Qualify Parent 
Difference Limits Only 

Isotope 6 8 RPD 

Ac-228 25.9 11.0U 14.9 (,;50.0) 

K-40 100 76.5 23.5 J,;75.0) 

V:\FIELD DUPLICATES\FD_inorganic\31626H35.wpd 



LDC #: 31 <0 ~ Co 14 3'5 VALIDATION FINDINGS WORKSHEET page:----L.ofl 
SDG #: level IV RecaicuiationW6rksheet 

'. 
Reviewer: ~ 

2nd Reviewer: 
METHOD: Radiochemistry (Method:' GA-Ol·-·R ) 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate·sample were recaluculated USihgthe folloWing formula: 

%R = Found x 100 
True 

Where. Found = activity of each analyte measured In the e.naIyslsaf the sample. 
True == activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was· recalculated using the folloWing f6rmula: 

RPD = :S-Dl x 100 
(S+0)/2 

SamplelD 

LC5 

10 

-

Where, S = Original sample activity 
D == Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

c~ - 137 

Matrix spike sample 

-

Duplicate RPD 

'Pb- d 10 

Chemical recovery 

-

FoundlS (units) 

33 ·70 (1'c;/,.,\ 

-

. O.t..(3~ (rC;/'ij 
+ 0, ';17 -

-

II RecallJt.llated 

True/D (units) %R orRPO 

?:,Z;.7 (PC~/}~ 9'1 

- -

REf<. 
O·J,.fCf03 (PC;/1\ 

:!: 0.' 30 -
O. ?3 

-. 

- -

Reported 
Acceptable 

%R orRPD (YIN) 

'1Y Y 
, 

-

IZ~R. 

O.~L{ Y 
- -

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1.0 (3/2/2000) 



LDC #: '31 ~ ~ ~ 11 '3 S' 
SDG #: ----

VAliDATION FINDINGS WORKSHEET 
Sample CalculatiOn Verification 

METHOD: Radiochemistry {Method: G A - 0 (- R 

Page:-L-0f--L 
Reviewer: M C.,.. 

2nd reviewer: (]'V-

P ease see .qualifications below for all questions answered "N". Not applicable questions are identified as UN/A". 
Y N N 'A HaVe results been reported and calculated correctly? . 

N N/A Are r9$ults within the calibrated range of the instruments? 

Analyte results for _ # I I P b - ~ I t.f 
and verified using the follOwing equation: 

Activity = 

(cpm • bckgrd cpm) 
(2.22) (E) (VoI)(CF) 

E = EffIciency 
Vol = Volume 
CF = %R. Self-absorbance, abundance, set. 

# SamplelD 
,. 

J I 

-;) <0 

Recalculation: 

(Ito .71 Jps)( d7· 0 3 

8JQ. ~} 

Analyte 

f b - JI L/ 

Ac-:J;;t(; 

reported with a positive detect were recalculated 

PCi/e;(ps) 
o . r:; '-l (.0 3 pC/a r 

Reported Calculated 
Conca7t1on Concentration Acceptable 

(fe. ~) (rc ,/., ) (yIN) 

O.r;~fo O. Z;~ (0 '{ 

(pC-1/L- ) ( rC~ I L 
..... 

;2 ~ ,Cf ~Z;, 9 (v 

Note:============ ____________________________________ ~~_==================================== 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31626H36 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5766-1 Cat AlCat B 
Laboratory: Test America. Inc. 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: 4-18-1,-\ 
Page:_1 of-L 

Reviewer:~ 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo A[ea 

I. Technical holding times 

II. Initial calibration 

III. Calibration verification 

IV. Blanks 

V. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Carrier recovery 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

XII 1=;",1'" kl<>nl<", 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Gommeots 

A Sampling dates: a--dfo-/I..{ 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

5w 
A DUt> 
SIAl lCS / LCSD 

A 
A 
A Not reviewed for Cat A review. 

A 
SW 'DUP = b -t B 
ND FB ~ ':> Cf 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

1 I L T-C-065-0-2 *~ ~ 11 21 31 

2 I L T-C-066-0-2 12 22 32 

3 I LT-C-067-10-12 13 23 33 

4 I L T -C-064-8-10 II 14 24 34 

5 ~ FB031 "" 15 25 35 
? 

6 CC-C-028-GW 16 26 36 

f l L T-C-054-GW *~ 17 27 37 

8 ? DUP032 18 28 38 

9 ? FB004-GW ,~ 19 29 , f6S 39 

10 I L T-C-065-0-2DUP S 20 30~ 'Pf>W I 40 

Notes: '3 f f3vJ ~ (-r~) 

31626H36W.wpd 
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LOC #: 31" Olb H 3Co 

:.' ;,·:,~f:4\~P-~:.tv;·::;':~~~~$'~:}'~.l . 
vAd6~TldN FINDINGS,:C~ECKlIST 

SDG #: _____ .;.-. 

Method:Radiochemistry(EPA Method A -01- rz 

NIST traceable standards used for all calibrations? 

the check source identifiecl by ~lvlty radionuclide? 

a matrix spike (MS) analyzed fa; each matrix in this SOG? If 
matrix does not have an assoc;:iated MS/MSD ,or MS/DUP 

the MS percent recoveries (o/oR) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 

was taken. 

a duplicate sample anay/zed at the tr .. nuencv of 5% In this SDG? 

all duplicate sample duplicate error rations (DER) ~1.42? 

activities adjusted to reflect all sample dilutions and dry weight factors 
"applicable to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.lV version 1.0 

":j..'. 

~ 

/ 

Page:_1 of~ 
Reviewer: t1 G-

2nd Reviewer: t;J!:::::.. 



LDC#: '31"dCoH3Co 
SDG#: -------

.. n .. I"t .... were detected in the field blanks. 

RAD-EPA.N version 1.0 

VALIDATION FINDINGS CHECKLIST 

I ' 

Page: :J of ;;. 
Reviewer: !J¥t-

2nd Reviewer: 



LDC #: 31626H36 

METHOD: Radiochemistry, Method A-01-R 

VALIDATION FINDINGS WORKSHEET 
Blanks 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were blank analyses performed as required? If no, please see qualifications below. 

Y N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Cone. units' pCi/L Associated Samples: 7 (>RL) 118 .',nklD 
Blank Sample Identification 

Action limit 
PB No Qual. 

Th-230 Ej 
C C'I one. units: pi .fa Associated S amples: all soil 

I Isotope II Blank ID I Blank Sample Identification lEG ActionUm;, 
1 2 3 4 

6§B 0.510/1.00U 0.660/1.00U 0.290/1.00U 0.385/1.00U 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Blanks\31626H36. wpd 

Page:~of~ 
Reviewer: M& 

2nd Reviewer: ot.. 



LDC#: 31626H36 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Radiochemistry (Method: A-01-R) 

Activity. (p_Ci/L) (,;50) 
Difference 

Isotope 6 8 RPD 

U-233/234 0.156U 0.205 0.049 

U-238 0.0286U 0.307 0.2784 

Page:_t_of_'_ 
Reviewer: MG 

2nd Reviewer: .cLL::::' 

--_ .. -

Qualify Parent 
Limits Only 

(,;1.00) 

(,;1.00) 

V:\FIELD DUPLICATES\FD_inorganic\31626H36.wpd 



LDC #:_3_f_fo_?-_1.:._1--l_3 Co 
SDG #: _________ _ 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample (LCS) 

METHOD: Radiochemistry (Method:_'-A'--_O_I_-__ R _____ --I 

Please see qualifications below for all questicms answered "N". Not applicable questions are identified as "N/A". m.N N7,A Was a laboratory control sample .(LC.S) analyzed at the required frequency ~ SD~ 
y(f:JJNP- Were all LCSpercent recoveries (%R) within the control limits of 75125%? 8l-- I 015 

M:)El17 ONLY: . , 
Y N N'A. Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

CWl~ 

# LCS ID Matrix Isotope L.CS %R (I' mits) lC$''D Associated Samples 

I LGS/ LC-SlJ W~-t'"e,,,, Tk - 01'30 1~3 15"4: 5' 11. fa e I ~ 

Page:_' _I_bf_l_ 
Reviewer: MG 

2nd Reviewer: 07 
~ 

Qualifications 

J cA.fb -rs/p (~I( N·\), ) 

Comments: _________________________________ ~----------------------------------------________ __ 

LCS.35 Version 1.0 (3/2/2000) 



LOC #: 31 <0 ~ <ol-l3Ca 
SOG #:--,-___ _ 

. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:,_' __ A..:-.· _-_O_l_-_rz~ ____ --J 

Page:--Lof-L 
Reviewer: MQ 

2nd Reviewer:_--:.~..::...._ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the folloWing formula: 

%R = Found x 100 
True 

Where, FOUlld = activity of each analyte measured In the 8I1alysls of the s8l11ple. 
True == activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was' recalculated using the following formula: 

RPD == 18-DI x 100 
(S+D)/2 

Sample ID 

LCS 

-

10 

I 

Where, S = Original sample activity 
D == Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

lll\ - ~30 

Matrix spike sample 

-
Duplicate RPD 

-rill -J'S ;Z 

Chemical recovery 

LJ-~3~ 

Found/S (units) 

dL/·L// (pC~/,.,~ 

-

OJ:jt;f::. (PC:'1 
+ O.10L{ -

13.7fo3 (01 p~) 

L Recalculated 

True/D (units) %R orRPD 

<it.( .C) (P(;/}~ 100 

- -

O. s8.?1 ~C~l 
ReR 

+ O._IOl~ O.Z;~ -
-. 

Ito. '--t 5' (d pWl) C03.f 

I Rot:lortod 
Acceptable 

%R orRPD (YIN) 

(00 Y 

- -
TZER 

O'.5q Y 

B5·7 ~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC,35 Version 1.0 (3/2/2000) 



LDC #: 31 f.o ~ <0 H 3<0 
SDG #: 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:-L-0f---L-

---- Reviewer:· ~ ~ 
2nd reviewer: 

METHOD: Radiochemistry (Method: A - 0 I - R 

Please see .qualifications below for all questions answered aNu. Not applicable questions are identified as "N/A". 
CVt-L NLA Have results been reported and calculated correctly? 
~ Are results within the calibrated range of the instruments? 

Analyte results for 1:/=- I I U - :? 3 8 reported with a positive detect were recalculated 
and verified using the following equation: 

Activity = 

(cprn - bckgrd cpm) 
(2.22) (E) (Vol)(CF) 

Recelculation: 

(~8/,~o ) _ ( o. S6~Y,80 ) 

E = Efficiency (d';;~) (0 .J70 '5)( /. cO II;; q ) ( O. 8l)6~) 
Vol = Volume U 
CF = %R. Self-absorbance, abundance. act. 

II I. I 

# Sample 10 Anaiyte 

I , TItt-~30 

J... . U - a 3~ 

I ?- 7 TItt - d 30 

,t; U - 033/ J5c..t 

----- ---- ~--- ----" --~-

O,~'130 pC;1 

, i i 

Reported Calculated 
Conce7tion Concentration Acceptable 

(\:)CI ~ ) ( rC'/~) (YIN) 

0-4-,0 o - V . ") 10 Y 
O.C)Q3 o-;;~'3 

(pc; !L) (fCi!l.-) 

,+. I~ 4-.18 
7.03 7. o~ ~II 

--------

Note: Tn ;so..,.()p~ a.o""e N.D . .{'o.r w~tev" ~M.P(dJ 'S",b,8,9 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31626H29a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5766-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Radium 226 (EPA Method 903.0) 

Date: 4 -18-14 

Page:J.,.ofi 
Reviewer: M G-

2nd Reviewer: c/J:::::::::... 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

I ~alidatio[] A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

I=ipirl hl"nk .. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comme[]ts 

A Sampling dates: ~-dG,-fLf 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
A 1)UP 

A LCS 

A 
A 
A Not reviewed for Cat A review. 

A 
SvJ DUP= J+L( 
ND FiS:: I c; 

NO = No compounds detected 
R = Rinsate 

o = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 
o 11 Wt:i. +-e v 

1 FB031 11 21 31 

2 CC-C-028-GW *'* 12 22 32 

3 L T-C-054-GW 13 23 33 

4 DUP032 14 24 34 

5 FB004-GW 15 25 35 

6 FB004-GWDUP 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 'P'BW 40 

Notes: fJo \·"EFow.>r!\ 

31626H29aW. wpd 

I 



•... ~. 

LOC #: 31" ~b H a<:JCi 
·"::f~':J;};.;<' "~. '",":' .<.\.';t)~~~ti: 

VAUOATION FINDINGS,CHECKLIST 
SOG #:, ____ _ 

Method:Radiochemistry(EPA Method 90 3.0 

NIST traceable standards used for all calibrations? 

radionuclide? 

Were cheek sources including background counts analyzed at the requlried 
'eauencv and within laboratory control limits? 

...................................... ~ .. 

Were a matrix spike (MS) analyzed for each matrix In 'this SDG? jf no, 
which matrix does not have an aSSolfiated MS/MSD,or MS/DUP. Soli 

Were the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

Was a duplicate sample anaylzed at the frequency of 5% In this SDG? 

all duplicate sample duplicate error rations (DER) ~1.42? 

Were activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

Were the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.lV version 1.0 

Page:_' of "J 
Reviewer: r'\ G-

2nd Reviewer: ~ 



LDC#: 
SOG #:, ______ _ 

'3 I" ;;2 <0 \-\ 99 ~ VALIDATION FINDINGS CHECKLIST Page:2of ;2 
Reviewer: ""<7-

2nd Reviewer: .c:2k::::: 

analytes were detected in the field blanks. 

! ' 

RAD-EPA.IV version i.O 



LDC#: 31626H29a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Page:_l of_'_ 
Reviewer:~ 

2nd Reviewer:~ 
METHOD: Radiochemistry (Method: 903.0) 

Activity (pC ilL) (,;;50) Qualify Parent 
Difference Limits Only 

Isotope 2 4 RPD 

I 
Ra-226 

I 
1.76 

I 
1.11 

I I 
0.65 I «1.00) 

I I 
V:\FIELD DUPLICATES\FD_inorganic\31626H29a.wpd 



lOC #: '3 {" ~~ H ?-CJOl 
SDG#: ____ _ 

VALIDATION FINDINGS WORKSHEET 
level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method: __ :~9_b~, -..3..;..' _0 ______ ----1) 

Page:_l_' of..l
Reviewer: M& 

2nd Reviewer: %. ' 

Percent recoveries (%R) fora laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the fol/owing formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured In the analysis of the sample. 
True ,.; activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated 'using the following formUla: 

RPD = :S·D: x 100 
(S+D}/2 

SamplelD 

Lees 

-

fa 

;;l 

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control Sample 

Ra- ~a(, 

Matrix spike sample 

-
Duplicate RPD 

«.~ - #~C:> 

Chemical recovery 

!30.. 

Found/S (units) 

( Cft' 10."5" r' t.: " J 

-
O. 0 19~ L( 6 . ~ \ pc.. L 

+ - o. , , 't 

D.Od-faCo (~) 

I Recalculated 

Tl1Ie/D (units) I %R orRPD 

11· ~ (fC ;/,-' qt:; 

- -

O. I ~a8 Ll (yC;/I-
RER 

+ - o .IOI~ O.L{ 3 

c ;O33~ l} ') 78.t? 

I Reported 

I Acceptable 
%R orRPD (YIN) 

cti) y' 

- -
(lEt( 

0·43 y 

78.C; 1 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1.0 (3/2/2000) 



LDC #: '3 {k;,dlCo H d ~~ 
SDG#: ___ _ 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method:_1!...:o:...-3_._0 ______ .....J. 

Page:_'_of~ 
Reviewer: M G-

2nd reviewer: c;v-

Please see qualifications below for all questions answered IINII, Not applicable questions are identified as "N/A", 
~ HaVe results been reported and calculated correctly? 
~ . Are results within the calibrated range of the instruments? 

Analyte results for tt ;) , Q 0. - :;.;) ~ 
and verified using the following equation: 

.. iV\'1 ~ ~~J COV"I1' ;;: 8.'3 11\", 
ActiVity = (J • Recalculation: 

(cpm • bckgrd cpm) 
(2.22) (E) (Vol) (CF) 0?J'1hoo) - ( 7'/toco) 

reported with a positive detect were recalculated 

1.1<03 
~o~ :~~:::: ( {}. ~;;. ) (0. 17100) ( 0 . q b 497 L) ( 0 , 7 e 5) ( I . IS) 

fC; !L.. 
CF = %R. Self-absorbance. abundance, ect. 

Reported Calculated 
conCel)i.atlon concen~tlon Acceptable 

# Sample 10 Analyte (PCI '-) (pC, L. ) (YIN) 

I \ ? Ra... - ;).:?f.o '.7Gr. /·7eo y 

.: --

Note: ___________________________________________________ ~------_=========================== 

RECALC.35 Version 1.0 (3/2i2000) 



LDC #: 31626H29b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5766-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Radium 228 (EPA Method 904.0) 

Date: 4-18-1l.{ 

Page:~of_'_ 
Reviewer: MG-

2nd Reviewer: (7l.,:::::: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

I ~alidaiicc A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

l=iQlrI hl<:.nlc" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Ccmmecis 

A Sam pi ina dates: ~ -ab -It..{ 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
N V\ot v-e.qU;.,.eJ... 
A L-CS 

v 

A 
A 
A Not reviewed for Cat A review. 

A 
Sw '0= ~;-&4 
ND Fi3 = I 5" 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

I 

Validated Samples: •• Indicates sample underwent Cat B review. 
a II wc::t4eV-

1 FB031 11 21 31 

2 CC-C-028-GW *~ 12 22 32 

3 L T-C-054-GW 13 23 33 

4 DUP032 14 24 34 

5 FBOO4-GW 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 PBw 40 

Notes: ________________________________________________________________________________ __ 

31626H29bW.wpd 



LOC #: 31" Olb 14 Jj b 
. ',::~i~'f~tf':: .. ' 
VALIDAtiON FINDINGS,CHECKLIST 

SDG #:, ____ ~ 

Method:Radiochemistry(EPA Method '104.0 

NIST traceable standards used for all calibrations? 

" the check source identified by activity radionuclide? 

Were cheek sourceS Including background counts analyzed at the requlrled 
IIfreauencv and within laboratory control limits? 

a matrix spike (MS) analyzed fo~ each matrix in this SDG? If no, 
matrix does not have an assoqiated MS/MSD ,or MS/DUP. Soli 

the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

a duplicate sample anaylzed. at the frequency of 5% In this SDG? 

all duplicate sample duplicate ~rror rations (DER) ~1.42? 

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

.. -.". ;:," 

RAD-EPA.IV version 1.0 

Page:_1 of.). 
Reviewer: MG= 

2nd Reviewer: ~ 



LDC #: '31" ~ <0 H ~ q b 
SOG#: '-----

I,' 

emalytes were detected in the field blanks. 

RAD·EPA.IV version 1.0 

VALIDATION FINDINGS CHECKLIST 

I ' 

Page: ~ of .;;2 
Reviewer:- ""<7-

2nd Reviewer: . p:...---



LDC#: 31626H29b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Page:_I_of_'_ 
Reviewer: MG-

2nd Reviewer: a!:::::::. 
METHOD: Radiochemistry (Method: 904.0) 

I Activity (pCi/L) (,;50) Qualify Parent 

I Difference Limits Only 
Isotope 2 4 RPD 

I 
Ra-228 

I 
1.24 

I 
1.09 

I I 
0.15 I «1.001 

I I 
V:\FIELD DUPLICATES\FD_inorganic\31626H29b.wpd 



LDC #: '3 ( ~ c? ~ H a cr b 
SDG#: ____ _ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:....:.:_Cf.!...,O,;;... _L{.!...,.~O _______ --I 

Page:_t _of---L 
Reviewer: M& 

2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R=~x100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = I S·D: x 100 
(S+D)/2 

SamplelD 

LCS 

-

-

?-

Where, S = Original sample activit'! 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

1<.4 - ;))8 

Matrix spike sample 

-

Duplicate RPD 

-

Chemical recovery r3~ 

Y 

Found/S (units) 

3. CoCf I (rCV,-\ 
J 

-

-

O.o~6~ (~) 

O.Od-~3 (j) 

I Recalculated 

True/D (units) [ %R or RPD 

3. ~t;' (f!C.;k' 
ct3 

- -

- -
O.O3'3~ (i) 83.~ 

O.O~Y<? (~ ) 89· fa 

I Reported 

I Acceptable 
%R or RPD (YIN) 

Cj3 '( 

- -

--

8'3.5' 

8'1. <0 Y 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% oflhe recalculated results. 

TOTCLC.35 Version 1.0 (3/2/2000) 



LOC #: "31 b ~~ 1-\ ~9 \:) 
SOG #: ----

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: cy 0'-1 . 0 .J 

Page:-1-of~ 
Reviewer: M G 

2nd reviewer: f7l-.---

PJstase see qualifications below for all questions answered "N", Not applicable questions are identified as "N/A". 
6::JN N

7
A· Have results been reported and calculated correctly? 

CON N A Are results within the calibrated range of the instruments? 

Analyte results for .Jt" d I R a.. - J. ~ 8 . . . 
and verified using the following equation: reported with a positive detect were recalculated 

Activity = +, = Y p".ec. -:! Cov,l'I :: It.fq "'1 
T;J.:: c.ov"I.1" - 'Joo""" Recalculation: 

(cpm. bdkJrlcp~r- pre<:. -;py p--ec. =-~11t; "'1 

(2.22)(E)(Vol)(CF) ('~7 / ) ( -, / ) O.37l.8 
(Joo - ~~ ((000 

E=Efficiency X X X -I'd l
( Vol:~olume (~.¢a)(O.,{30i)~)(O.cr597L-)(o.e35)(o.e~<:.) O.'3/3G)L{7 O.99'"ft..3" 0.75'1)''£3 - . ,Lf 

CF - ¥OR, Self-absorbance, abundance, ect. . pC;/l.. 

Reported Calculated 
Concentration Concentration Acceptable 

II 

# Sample 10 Analyte (PC~ /L. ) (tC.i!L) (YIN) 

? Ra. - ~~B ( . d" l ~ dY Y 

Note:_-,..-________ ~--------_:__----~_======== 

RECALC.35 Version 1.0 (3/2/2000) 



Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: 
Report No.: 

Test America St. Louis, MO 
160-5766-2 

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 

Date: April 21, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID LABID FRACTIONS VALIDATED 

LT-C-054-GW** 160-5766-7 Ra-226 

Associated QC Samples(s): 
Field Blanks: FB004-GW (from SDG 160-5766-1) 
Field Duplicate pair: None Associated 

The above-listed water and soil samples were collected on February 26,2014 and were analyzed 
for Radium-226 by EPA Method 903.0 with a 21 day ingrowth. The data validation was 
performed in accordance with the Multi Agency Radiological Laboratory Analytical Protocols 
(MARLAP) Manual (July 2004) and USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Superfund Data Review, EPA 540-R-JO-Oll (January 2010), modified 
as necessary to accommodate the non-CLP methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5766-2, Radiochemistry, Page 1 of 4 



Glen Isle, NYSDEC, Project Number: RWI1401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

No isotopes were detected above the minimum detectable activity (MDA). 

FB004-GW (from SDG 160-5766-1) was identified as a field blank. No analytes were detected 
above the reporting limits in the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

Laboratory duplicates were not associated with this sample set. Validation action was not 
required on this basis. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. 

Laboratory Job 160-5766-2, Radiochemistry, Page 2 of 4 



Glen Isle, NYSDEC, Project Number: RWI1401 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5766-2, Radiochemistry, Page 3 of 4 



Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (1) is applied to a sample result, even though several associated QC analyses 
may fail. The '1' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'U1' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are' known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 

Laboratory Job 160-5766-2, Radiochemistry, Page 4 of 4 



LDC #: 31626129a 

SDG #: 160-5766-2 
Laboratory: Test America. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Cat AlCat B 

METHOD: Radium 226 (EPA Method 903.0) 

Date: 4 -18 -ILf 
Page:-Lof~ 

Reviewer: IV) (..,. 
2nd Reviewer: Cf::::=: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

1 1 

------

1 

---I -----

~alidation A[ea Comments 

I. Technical holding times A Sampling dates: d-;;<O- IL{ 

II. Initial calibration A Not reviewed for Cat A review. 

III. Calibration verification A Not reviewed for Cat A review. 

IV. Blanks A 
v. Matrix Spike/(Matrix Spike) Duplicates N 1I\0-t .req VI : v" eJ. 
VI. Laboratory control samples A -L.CS 

VII. Carrier recovery A 
VIII. Minimum detectable activity (MDA) A 
IX. Sample result verification A Not reviewed for Cat A review. 

X. Overall assessment of data A 
XI. Field duplicates N 
)(11 1=;",1"( hl"'nkc: Nt> ,F"!3.::- FBo~Lf-GW 

5"1>& 160- 57(P(:' 
Note: A = Acceptable 

N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank 

Validated Samples: ** Indicates sample underwent Cat B review. 
wCl\+-e.r 

*".Jf 
1 L T-C-054-GW 11 

2 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Notes: 7- \ daL1\ ; (\U1\«()...J~Y\ 
) \.) 

31626129aW.wpd 

EB = Equipment blank 

--

21 31 

22 32 

23 33 

24 34 

25 35 

26 36 

27 37 

28 38 

29 39 

30 'PEw 40 

1 



LOC #: '3 I fa;) <0 I. d 9 C{ VA 
;:... ... ," . . :" .-:'(f':.;,~.{.~;_:';.:. 

lWiON FINDINGS,:GAECKLIST 
8DG #:. _____ _ 

Method:Radiochemistry(EPA Method eras. 0 

NIST traceable standards used for all calibrations? 

radionuclide? 

cheek sources including background counts analyzed at the requlried 
114 ... ,.. .... ",.. .. An'" within laboratorv control limits? 

Were a matrix spike (MS) analyzed fo~ each matrix in this SDG? If no. 
which matrix does not have an associated MSjMSD,or MSjDUP. Soli I 

.) 

the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more. no 
action. was taken. 

frequency of 5% in this SDG? 
. . 

sample duplicate error rations (DER) <1.427. 

Were activities adiusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

~' '. 

RAD-EPA.IV version 1.0 

.V' 

/ 

Page:-I-0f-el::.. 
Reviewer: M 6-

2nd Reviewer: 01.-



LDC#: ", I <0 'J fa r ;;; Ckt 
SDG #: ______ _ 

I·' 

analytes were detected in the field blanks. 

RAD·EPA.IV version 1.0 

VALIDATION FINDINGS CHECKLIST 

V' 

Page: ;). of ;) 
Reviewer:M& 

2nd Reviewer: t?l.--



LOC #: 31 '" ~ Co r dq C{ 
SOG#: ____ _ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:_·_9~o:....;3::..-. D::.-______ -I 

Page:-Lof-L. 
Reviewer: M & 

2nd Reviewer: Oz. 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = Found x 100 
True 

Where. Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPD = :S-D: xl00 
{S+D)/2 

Sample 10 

L-C S 

-

-

I 

Where. S = Original sample activity 
D i:: Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

Ra.- J)Co 

Matrix spIke sample 

-

Duplicate RPD 

-
Chemical recovery 

Be::,. 

Found/S (units) 

( (). . '):t (p c; ( , 

-

-

().ua.~8 (1) 

I Recalculated I 
True/D (units) I %R orRPO ] 

II.? (pG;(. 
II t) 

- -

- -
-

0,033'1 Cd 70. ;) 

Reported 
Acceptable 

%R orRPO (YIN) 

IJ'l Y 

- -

- -

70·2 Y 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported. results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1 .0 (3/2/2000) 



LDC #:3' c:, d <.oT ;>94 
SDG#:, ___ _ 

METHOD: Radiochemistry (Method: 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

903.0 

Page:--Lof--L 
Reviewer: M G-

2nd reviewer:---L.<cA""'.,)""--__ 

ase see qualifications below for all questions answered liND, Not applicable questions are identified as liN/A", 
N N/A Have results been reported and calculated correctly? 
N N/A Are results within the calibrated range of the instruments? 

Analyte results for . :#= I, ~a - J. .?{) reported with a positive detect were recalculated 
and verified using the following equation: 

Activity = ~ Y'\ 0 ~ IN!;c.t ('011",+:: If ~ ~"'~ Recalculation: 

(cpm· bckgrd cpm) ( I / ) (fof) / ) 
(2.22)(E) (Vol)(CF) (15 y. ~oo - / I cJ 00 

E=Efficiency ()( )( -)( 7)( ) Vol = Volume d,:);) 0.1'=>03 O·~t:;1"7L O. o~ q,uC) 
:: 4.7Lfb f>Ci/L 

CF = %R. Self-absorbance, abundance. act. 

Reported Calculated 
Concentration concelli.tlon Acceptable 

# SampJelD AnalytG ( p<::i/I..) (pC. c...) (yIN) 

\ \ 1<0 - '?~b If·?') L{,15' Y 

Note:: ________________________________________ ~~------------------------~--

RECALC.35 Version 1.0 (3/2/2000) 



SDG: 16055191 

AByttal Mothod A-01-R 

Sa!lJllB I) 

1601052021A 

1601052021A 

1601052021A 

1601052031A 

1601052031A 

1601052031A 

1601057521A 

1601057521A 

1601057521A 

1601057531A 

1601057531A 

1601057531A 

FB018-20140206 

FB018-20140206 

FB018-20140206 

FB018-20140206 

FB018-20140206 

FB018-20140206 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

~ SglB I) Choni:aI Naill 

1601052021A THORIUM-228 

1601052021A THORIUM-230 

1601052021A THORIUM 

1601052031A URANIUM-235 

1601052031A URANIUM 233 AND 234 

1601052031A URANIUM 

1601057521A THORIUM-230 

1601057521A THORIUM 

1601057521A THORIUM-228 

1601057531A URANIUM 

1601057531A URANIUM 233 AND 234 

1601057531A URANIUM-235 

160-5519-1 THORIUM 

160-5519-1 THORIUM-230 

160-5519-1 THORIUM-228 

160-5519-1 URANIUM 

160-5519-1 URANIUM 233 AND 234 

160-5519-1 URANIUM-235 

160-5519-1LR THORIUM 

160-5519-1LR THORIUM-228 

160-5519-1LR THORIUM-230 

160-5519-1LR URANIUM 

160-5519-1LR URANIUM 233 AND 234 

Glen Isle - LOC# 31626 

Anal Dato Rosult 

2/19/2014 0.09496 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

0.04305 

o 

o 

-0.004185 

o 

0.05139 

o 

-0.003617 

-0.006328 

0.005636 

0.02543 

-0.00582 

0.168 

-0.00134 

0.0306 

-0.00667 

0.0216 

o 

0.0271 

0.1695 

0.06195 

0.009656 

Roport Domet Lab Qual Val Qual Anal will RL Mil ItIIts 

Yes Y 0.0712 0.0712 pcill 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.108 0.108 pcill 

0.0709 0.0709 pcill 

0.0833 0.0833 pci/l 

0.102 0.102 pcill 

0.0668 0.0668 pcill 

0.0659 0.0659 pci/g 

0.0346 0.0346 pci/g 

0.0823 0.0823 pci/g 

0.0640 0.0640 pci/g 

0.0833 0.0833 pci/g 

0.0639 0.0639 pci/g 

0.104 0.104 pcill 

0.0973 0.0973 pcill 

0.174 0.174 pcill 

0.121 0.121 pcill 

0.152 0.152 pcill 

0.121 0.121 pcill 

0.0719 0.0719 pcill 

0.191 0.191 pcill 

0.156 

0.100 

0.126 

0.156 pcill 

0.100 pcill 

0.126 pcill 

Page 1 of 60 



SDG: 16055191 

An;Qrklal Mothod A-01-R 

SallJ)lo I) 

FB018-20140206LR 

L T-C-045-4-6-20140206 

L T-C-045-4-6-20140206 

L T-C-045-4-6-20140206 

L T -C-045-4-6-20140206 

L T -C-045-4-6-20140206 

L T-C-045-4-6-20140206 

L T-C-045-4-6-20140206LR 

L T-C-045-4-6-20140206LR 

L T-C-045-4-6-20140206LR 

L T-C-045-4-6-20140206LR 

L T-C-045-4-6-20140206LR 

L T-C-045-4-6-20140206LR 

An;Qrklai Mothod E901.1 

SallJ)lo I) 

1601051411A 

1601051411A 

1601051411A 

1601051411A 

1601051411A 

1601051411A 

1601051411A 

1601051411A 

1601051411A 

~ S8IIJ)1o I) Cbo.aI Nana 

160-5519-1 LR URANIUM-235 

160-5519-2 

160-5519-2 

160-5519-2 

160-5519-2 

THORIUM 

THORIUM-228 

THORIUM-230 

URANIUM-235 

160-5519-2 URANIUM 

160-5519-2 URANIUM 233 AND 234 

160-5519-2LR THORIUM 

160-5519-2LR THORIUM-228 

160-5519-2LR THORIUM-230 

160-5519-2LR URANIUM 233 AND 234 

160-5519-2LR URANIUM 

160-5519-2LR URANIUM-235 

~ S8IIJ)1o I) Cbo.aI Nana 

1601051411A BISMUTH-214 

1601051411A ACTINIUM 228 

1601051411A BISMUTH-212 

1601051411A COBALT-60 

1601051411A LEAD-212 

1601051411A LEAD-214 

1601051411A POTASSIUM-40 

1601051411A AMERICIUM-241 

1601051411A Protactinium 234 

Anal Dato 

2/19/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2120/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

Anal Dato 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

Rosult 

-0.0103 

0.348 

0.393 

0.402 

-0.00347 

0.217 

0.328 

0.3912 

0.3343 

0.4063 

0.3131 

0.3133 

0.07635 

Rosult 

0.896 

2.565 

7.113 

0.6924 

1.188 

4.876 

-95.66 

1.369 

-144.9 

ROPlI't Dotoct Lab Qual Val Qual Rnal wal 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

UJ UJ 

RoplI't Dotoct Lab Qual Val Qual RnallJlal 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL Mil 
0.143 0.143 pci/l 

0.0609 0.0609 pci/g 

0.115 0.115 pci/g 

0.0763 0.0763 pci/g 

0.0843 0.0843 pci/g 

0.0772 0.0772 pci/g 

0.0963 0.0963 pci/g 

0.0560 0.0560 pci/g 

0.0799 0.0799 pci/g 

0.0563 0.0563 pci/g 

0.110 0.110 pci/g 

0.0661 0.0661 pci/g 

0.0722 0.0722 pci/g 

RL 

11.6 

17.7 

55.7 

5.66 

6.44 

8.66 

94.3 

6.18 

725 

Mil 
11.6 

17.7 

55.7 

5.66 

6.44 

8.66 

94.3 

6.18 

725 

IlIIts 

pci/l 

pci/l 

pci/l 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

Page 2 of 60 



SDG: 16055191 

ABytEal Mothod E901.1 

SallJlloll Lab S!llJlIoIl Choni:al N_ 

1601051411A 

1601051411A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

1601057991A 

FB018-20140206 

FB018-20140206 

FB018-20140206 

FB018-20140206 

FB018-20140206 

1601051411A CESIUM-137 

1601051411A PROTACTINIUM 231 

1601057991A RADIUM-228 

1601057991A LEAD-214 

1601057991A POTASSIUM-40 

1601057991A PROTACTINIUM 231 

1601057991A ACTINIUM 228 

1601057991A RADIUM-226 

1601057991A THALLlUM-208 

1601057991A THORIUM-234 

1601057991A Protactinium 234 

1601057991A LEAD-212 

1601057991A AMERICIUM-241 

1601057991A BISMUTH-212 

1601057991A BISMUTH-214 

1601057991A CESIUM-137 

1601057991A COBALT-60 

1601057991A URANIUM-235 

1601057991A URANIUM 

1601057991A LEAD-210 

160-5519-1 PROTACTINIUM 231 

160-5519-1 BISMUTH-214 

160-5519-1 BISMUTH-212 

160-5519-1 CESIUM-137 

160-5519-1 LEAD-212 

Anal nata 

2/18/2014 

2/18/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/16/2014 

2/16/2014 

2/16/2014 

2/16/2014 

2/16/2014 

Rosun 

0.562 

7.26 

0.02469 

0.0003649 

-0.03604 

0.01771 

0.02469 

-0.03531 

0.002583 

0.01129 

0.3226 

0.003412 

0.001095 

-0.01226 

-0.002125 

0.0006169 

0.0004309 

0.01202 

0.01129 

0.03067 

8.47 

4.5 

14.9 

1.11 

-0.64 

Rop ... t Dotact Lab Qual Val Qual Anal Wal 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL 

4.51 

115 

Mil. 

4.51 

115 

pci/l 

pci/l 

0.00945 0.00945 pci/g 

0.00903 0.00903 pci/g 

0.0745 0.0745 pci/g 

0.0956 0.0956 pci/g 

0.00945 0.00945 pci/g 

0.0856 0.0856 pci/g 

0.00386 0.00386 pci/g 

0.0661 0.0661 pci/g 

0.386 0.386 pci/g 

0.00645 0.00645 pci/g 

0.00651 0.00651 pci/g 

0.0526 0.0526 pci/g 

0.0105 0.0105 pci/g 

0.00379 0.00379 pci/g 

0.00425 0.00425 pci/g 

0.0145 0.0145 pci/g 

0.0661 0.0661 pci/g 

0.0896 0.0896 pci/g 

119 119 pci/l 

8.62 8.62 pci/l 

45.1 45.1 pci/l 

3.48 3.48 pci/l 

6.98 6.98 pci/l 
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SDG: 16055191 

A!Byttal MotIDI E901.1 

Salllllo I) ~ S_1o I) Chomal N_ 

FB018-20140206 

FB018-20140206 

FB018-20140206 

FB018-20140206 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

FB018-20140206LR 

L T-C-045-4-6-20140206 

L T-C-045-4-6-20140206 

L T -C-045-4-6-20140206 

L T-C-045-4-6-20140206 

L T-C-045-4-6-20140206 

L T -C-045-4-6-20140206 

L T-C-045-4-6-20140206 

L T -C-045-4-6-20140206 

L T -C-045-4-6-20140206 

L T -C-045-4-6-20140206 

160-5519-1 

160-5519-1 

160-5519-1 

160-5519-1 

LEAD-214 

POTASSIUM-40 

Protactinium 234 

ACTINIUM 228 

160-5519-1LR ACTINIUM 228 

160-5519-1LR 

160-5519-1LR 

160-5519-1LR 

160-5519-1LR 

160-5519-1 LR 

160-5519-1 LR 

160-5519-1LR 

160-5519-1LR 

160-5519-1LR 

160-5519-1LR 

160-5519-2 

160-5519-2 

160-5519-2 

160-5519-2 

160-5519-2 

160-5519-2 

160-5519-2 

160-5519-2 

160-5519-2 

160-5519-2 

BISMUTH-212 

AMERICIUM-241 

BISMUTH-214 

CESIUM-137 

COBALT-60 

LEAD-212 

LEAD-214 

POTASSIUM-40 

PROTACTINIUM 231 

Protactinium 234 

BISMUTH-212 

LEAD-212 

LEAD-210 

BISMUTH-214 

URANIUM-235 

LEAD-214 

POTASSIUM-40 

PROTACTINIUM 231 

Protactinium 234 

RADIUM-226 

Anal Data 

2/16/2014 

2/16/2014 

2/16/2014 

2/16/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

Rosun 

1.31 

40.9 

-352 

9.17 

14.25 

-6.769 

4.292 

-1.543 

0.04988 

-0.5534 

1.503 

1.373 

-21.69 

3.246 

166.8 

0.58 

0.51 

0.419 

0.405 

0.0321 

0.471 

8.43 

-0.181 

0.938 

0.99 

Roport Dotaet Lab Qual Val Qual Hnallllal 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL 

7.59 

53.2 

626 

13.3 

13.0 

54.3 

5.19 

12.3 

4.58 

4.59 

7.72 

9.61 

77.2 

113 

509 

Mil 
7.59 

53.2 

626 

13.3 

13.0 

54.3 

5.19 

12.3 

4.58 

4.59 

7.72 

9.61 

77.2 

113 

509 

pci/l 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

pci/l 

0.0962 0.0962 pci/g 

0.0129 0.0129 pci/g 

0.165 0.165 pci/g 

0.0165 0.0165 pci/g 

0.0492 0.0492 pci/g 

0.0151 0.0151 pci/g 

0.0894 0.0894 pci/g 

0.250 0.250 pci/g 

0.930 0.930 pci/g 

0.166 0.166 pci/g 

Page 4 of 60 



SDG: 16055191 

A_tEal Motlllll E901.1 

Sa.1II1J LalS_1II1J ChDal NIII1II Anal Datu Rosult Ro~ort Domet Lab Qual Val Qual Anallllal RL Mil. ~Its 

L T -C-045-4-S-2014020S 1S0-5519-2 RADIUM-228 2/20/2014 0.52 Yes Y 0.0331 0.0331 pci/g 

L T-C-045-4-S-2014020S 1S0-5519-2 THALLlUM-208 2/20/2014 0.173 Yes Y 0.00893 0.00893 pci/g 

L T-C-045-4-S-2014020S 1S0-5519-2 THORIUM-234 2/20/2014 0.49S Yes Y 0.178 0.178 pci/g 

L T-C-045-4-S-2014020S 1S0-5519-2 URANIUM 2/20/2014 0.49S Yes Y 0.178 0.178 pci/g 

L T-C-045-4-S-2014020S 1S0-5519-2 ACTINIUM 228 2/20/2014 0.52 Yes Y 0.0331 0.0331 pci/g 

L T-C-045-4-S-2014020SLR 1S0-5519-2LR ACTINIUM 228 2/20/2014 0.4434 Yes Y 0.0175 0.0175 pci/g 

L T-C-045-4-S-2014020SLR 1S0-5519-2LR AMERICIUM-241 2/20/2014 0.002343 Yes Y U U 0.01SS 0.01SS pci/g 

L T-C-045-4-S-2014020SLR 1S0-5519-2LR BISMUTH-212 2/20/2014 0.4787 Yes Y 0.OS49 0.OS49 pci/g 

L T-C-045-4-S-2014020SLR 1S0-5519-2LR BISMUTH-214 2/20/2014 0.391S Yes Y 0.0138 0.0138 pci/g 

L T-C-045-4-S-2014020SLR 1S0-5519-2LR CESIUM-137 2/20/2014 -0.003244 Yes Y U U 0.00S93 0.00S93 pci/g 

L T-C-045-4-S-2014020SLR 1S0-5519-2LR COBALT-SO 2/20/2014 0.002878 Yes Y U U O.OOSOS O.OOSOS pci/g 

L T-C-045-4-S-2014020SLR 1S0-5519-2LR LEAD-210 2/20/2014 0.4204 Yes Y 0.129 0.129 pci/g 

L T-C-045-4-S-2014020SLR 1S0-5519-2LR LEAD-212 2/20/2014 0.4913 Yes Y 0.00955 0.00955 pci/g 

L T -C-045-4-S-2014020SLR 1S0-5519-2LR RADIUM-22S 2/20/2014 0.9103 Yes Y 0.13S 0.13S pci/g 

L T -C-045-4-S-2014020SLR 1S0-5519-2LR URANIUM 2/20/2014 0.4088 Yes Y 0.141 0.141 pci/g 

L T-C-045-4-S-2014020SLR 1S0-5519-2LR POTASSIUM-40 2/20/2014 8.3S5 Yes Y 0.OS48 0.OS48 pci/g 

L T-C-045-4-S-2014020SLR 1S0-5519-2LR Protactinium 234 2/20/2014 0.8928 Yes Y 0.S79 0.S79 pci/g 

L T -C-045-4-S-2014020SLR 1S0-5519-2LR RADIUM-228 2/20/2014 0.4434 Yes Y 0.0175 0.0175 pci/g 

L T -C-045-4-S-2014020SLR 1S0-5519-2LR THALLlUM-208 2/20/2014 0.1457 Yes Y 0.00S13 0.00S13 pci/g 

L T -C-045-4-S-2014020SLR 1S0-5519-2LR THORIUM-234 2/20/2014 0.4088 Yes Y 0.141 0.141 pci/g 

L T-C-045-4-S-2014020SLR 1S0-5519-2LR URANIUM-235 2/20/2014 0.OS749 Yes Y 0.0339 0.0339 pci/g 

L T -C-045-4-S-2014020SLR 1S0-5519-2LR LEAD-214 2/20/2014 0.4388 Yes Y 0.0124 0.0124 pci/g 

L T -C-045-4-S-2014020SLR 1S0-5519-2LR PROTACTINIUM 231 2/20/2014 -0.1951 Yes Y U U 0.173 0.173 pci/g 
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SDG: 16055191 

ABytmal Motlllll E903.0 

SalOOloll 1M Salo II Choni:alNam Anal Data Rosult Ro~ ... t Dotoct Lab Qual Val Qual Rnallllal Rl Mil ~ 

1601051301A 1601051301A RADIUM-226 2/14/2014 0.2304 Yes Y 0.187 0.187 pcill 

FB018-20140206 160-5519-1 RADIUM-226 2/14/2014 -0.0724 Yes Y U U 0.256 0.256 pcill 

ABytmal Motlllll E904.0 

SalOOloll 1M Salo II Choni:alNam Anal Data Rosult Ro~ ... t Dotoct Lab Qual Val Qual Rnallllal Rl Mil IlJIts 

1601051321A 1601051321A RADIUM-228 2/17/2014 -0.005738 Yes Y U U 0.367 0.367 pcill 

FB018-20140206 160-5519-1 RADIUM-228 2/17/2014 -0.202 Yes Y U U 0.364 0.364 pcill 
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SDG: 16056061 

Analyltal MotIDI A-O 1-R 

Sa!l)lloll 

1601066741A 

1601066741A 

1601066741A 

1601066801A 

1601066801A 

1601066801A 

1601069581A 

1601069581A 

1601069581A 

1601069591A 

1601069591A 

1601069591A 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20140212 

1601066741A THORIUM 

1601066741A THORIUM-228 

1~100~41A THO~UM~~ 

1601066801A URANIUM 

1601066801A URANIUM 233 AND 234 

1601066801A URANIUM-235 

1601069581A THORIUM-230 

1601069581A THORIUM 

1601069581A THORIUM-228 

1601069591A URANIUM 233 AND 234 

1601069591A URANIUM-235 

1601069591A URANIUM 

160-5606-1 URANIUM-235 

160-5606-1 

160-5606-1 

160-5606-1 

160-5606-1 

160-5606-1 

URANIUM 233 AND 234 

URANIUM 

THORIUM-228 

THORIUM-230 

THORIUM 

CC-C-013-4-6-20140212LR 160-5606-1LR URANIUM-235 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-33-4-6-20140214 

160-5606-1LR URANIUM 233 AND 234 

160-5606-1 LR URANIUM 

160-5606-1 LR THORIUM 

160-5606-1LR THORIUM-228 

160-5606-1LR THORIUM-230 

160-5606-3 URANIUM 233 AND 234 

Anal Dato 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

Rosult 

-0.004241 

0.06218 

0.1046 

-0.01895 

0.006125 

-0.01753 

0.1642 

0.001747 

-0.001755 

0.01351 

-0.005043 

0.06067 

0.0607 

0.485 

0.491 

0.563 

0.463 

0.374 

0.04499 

0.3778 

0.405 

0.4114 

0.5813 

0.6964 

1.03 

RoplI't Dotoet Lab Qual Val Qual Rnal llIaI 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL Mil 
0.0833 0.0833 pci/g 

0.0856 0.0856 pci/g 

0.0738 0.0738 pci/g 

0.0989 0.0989 pci/g 

0.0939 0.0939 pci/g 

0.105 0.105 pci/g 

0.264 0.264 pci/l 

0.181 0.181 pci/l 

0.229 0.229 pcill 

0.112 0.112 pci/l 

0.122 0.122 pci/l 

0.0982 0.0982 pci/l 

0.0724 0.0724 pci/g 

0.104 0.104 pci/g 

0.0726 0.0726 pci/g 

0.0648 0.0648 pci/g 

0.0592 0.0592 pci/g 

0.0639 0.0639 pci/g 

0.0951 0.0951 pci/g 

0.139 0.139 pci/g 

0.104 0.104 pci/g 

0.0600 0.0600 pci/g 

0.105 0.105 pci/g 

0.0751 0.0751 pci/g 

0.0957 0.0957 pci/g 
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SDG: 16056061 

A_tical Mothod A-O 1-R 

SallJ]loll 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20 140214 

CC-C-33-4-6-20 140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

FB023-20140214 

FB023-20140214 

FB023-20 140214 

FB023-20140214 

FB023-20140214 

FB023-20140214 

LT-R-003-20140214 

LT-R-003-20140214 

L T-R-003-20140214 

LT-R-003-20140214 

LT-R-003-20140214 

L T-R-003-20140214 

~ Samloll Choncal Naill 

160-5606-3 URANIUM-235 

160-5606-3 URANIUM 

160-5606-3 THORIUM-228 

160-5606-3 THORIUM-230 

160-5606-3 THORIUM 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-2 

160-5606-2 

160-5606-2 

160-5606-2 

160-5606-2 

160-5606-2 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM-230 

THORIUM-228 

THORIUM 

URANIUM 

URANIUM 233 AND 234 

URANIUM-235 

THORIUM-230 

THORIUM 

THORIUM-228 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM 

THORIUM-230 

THORIUM-228 

Anal Dato RosuR 

2/25/2014 0.134 

2/25/2014 1.01 

2/25/2014 0.736 

2/25/2014 1.28 

2/25/2014 0.724 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/27/2014 

2/27/2014 

2/27/2014 

3/412014 

3/4/2014 

3/4/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

0.00696 

0.541 

0.416 

0.542 

0.418 

0.476 

0.0241 

0.0142 

-0.0106 

0.0519 

o 

0.153 

0.0273 

0.361 

0.375 

0.58 

0.613 

0.387 

RoplI't Dotoet Lab Qual Val Qual RnallJlal RL Mil. ~Its 

Yes Y 0.0808 0.0808 pci/g 

Yes Y 0.0762 0.0762 pci/g 

Yes Y 0.0786 0.0786 pci/g 

Yes Y 0.0656 0.0656 pci/g 

Yes Y 0.0596 0.0596 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0905 0.0905 pci/g 

0.0979 0.0979 pci/g 

0.0663 0.0663 pci/g 

0.0797 0.0797 pci/g 

0.136 0.136 pci/g 

0.0697 0.0697 pci/g 

0.147 0.147 pci/l 

0.118 0.118 pci/l 

0.147 0.147 pci/l 

0.210 0.210 pcill 

0.0882 0.0882 pcill 

0.266 0.266 pci/l 

0.0410 0.0410 pci/g 

0.0894 0.0894 pci/g 

0.0668 0.0668 pci/g 

0.0519 0.0519 pci/g 

0.0652 0.0652 pci/g 

0.0960 0.0960 pci/g 
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SDG: 16056061 

ABytk:al MotIDI E901.1 

Sagloll 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069191A 

1601069291A 

1601069291A 

1601069291A 

1601069291A 

1601069291A 

1601069291A 

1601069291A 

11m Sillllloll Chomal NIIIII 

1601069191A URANIUM-235 

1601069191A PROTACTINIUM 231 

1601069191A Protactinium 234 

1601069191A RADIUM-226 

1601069191A RADIUM-228 

1601069191A THALLlUM-208 

1601069191A URANIUM 

1601069191A LEAD-212 

1601069191A THORIUM-234 

1601069191A LEAD-214 

1601069191A LEAD-210 

1601069191A COBALT-60 

1601069191A CESIUM-137 

1601069191A BISMUTH-214 

1601069191A BISMUTH-212 

1601069191A AMERICIUM-241 

1601069191A ACTINIUM 228 

1601069191A POTASSIUM-40 

1601069291A CESIUM-137 

1601069291A BISMUTH-212 

1601069291A AMERICIUM-241 

1601069291A BISMUTH-214 

1601069291A Protactinium 234 

1601069291A LEAD-212 

1601069291A ACTINIUM 228 

Anal Data 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/24/2014 

2/24/2014 

2/24/2014 

2/24/2014 

2/24/2014 

2/24/2014 

2/24/2014 

Rosun 

0.005363 

-0.002315 

-0.06947 

-0.04153 

0.01787 

0.002851 

0.00548 

-0.0003309 

0.00548 

0.001216 

0.03697 

0.000495 

-0.001372 

0.0001298 

0.008822 

0.001112 

0.01787 

-0.008235 

1.558 

19.49 

0.1002 

-1.877 

-163.4 

3.144 

11.82 

RoplI't Domet Lab Qual Val Qual Rnal llIaI RL Mil IlItts 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0181 0.0181 pci/g 

0.0706 0.0706 pci/g 

0.430 0.430 pci/g 

0.0788 0.0788 pci/g 

0.00792 0.00792 pci/g 

0.00438 0.00438 pci/g 

0.0694 0.0694 pci/g 

0.00635 0.00635 pci/g 

0.0694 0.0694 pci/g 

0.00905 0.00905 pci/g 

0.0825 0.0825 pci/g 

0.00412 0.00412 pci/g 

0.00415 0.00415 pci/g 

0.0106 0.0106 pci/g 

0.0487 0.0487 pci/g 

0.00645 0.00645 pci/g 

0.00792 0.00792 pci/g 

0.0706 0.0706 pci/g 

4.81 

49.8 

6.15 

11.4 

723 

6.87 

15.6 

4.81 

49.8 

6.15 

11.4 

723 

6.87 

15.6 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 
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SDG: 16056061 

AlIQttal MotIDI E901.1 

Sa",,101i 

1601069291A 

1601069291A 

1601069291A 

1601069291A 

CC-C-O 13-4-6-20 140212 

CC-C-013-4-6-20 140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20 140212 

CC-C-013-4-6-20 140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20140212 

CC-C-013-4-6-20 140212 

.... Sgloll Chollt:aI NIIIII 

1601069291A COBALT-60 

1601069291A LEAD-214 

1601069291A POTASSIUM-40 

1601069291A PROTACTINIUM 231 

160-5606-1 PROTACTINIUM 231 

160-5606-1 

160-5606-1 

160-5606-1 

160-5606-1 

160-5606-1 

160-5606-1 

160-5606-1 

160-5606-1 

160-5606-1 

160-5606-1 

160-5606-1 

160-5606-1 

RADIUM-226 

THALLlUM-208 

RADIUM-228 

ACTINIUM 228 

Protactinium 234 

URANIUM 

BISMUTH-212 

POTASSIUM-40 

LEAD-214 

LEAD-212 

LEAD-210 

URANIUM-235 

CC-C-013-4-6-20140212 160-5606-1 BISMUTH-214 

CC-C-013-4-6-20140212 160-5606-1 THORIUM-234 

CC-C-013-4-6-20140212LR 160-5606-1LR ACTINIUM 228 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

160-5606-1LR THALLlUM-208 

160-5606-1LR PROTACTINIUM 231 

160-5606-1 LR POTASSIUM-40 

160-5606-1 LR LEAD-214 

160-5606-1 LR LEAD-212 

Anal Data 

2/24/2014 

2/24/2014 

2/24/2014 

2/24/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/26/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

Rosult 

1.211 

13.62 

-8.588 

35.59 

-0.177 

1.15 

0.19 

0.587 

0.587 

0.854 

0.591 

0.589 

7.73 

0.491 

0.561 

0.522 

0.0365 

0.46 

0.591 

0.5686 

0.1861 

-0.192 

8.224 

0.4901 

0.6072 

ROPlI't Dotoct Lab Qual Val Qual Hnalwal RL Mil. 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

5.14 

7.13 

77.1 

87.2 

0.280 

0.200 

5.14 

7.13 

pci/l 

pci/l 

77.1 pci/l 

87.2 pci/l 

0.280 pci/g 

0.200 pci/g 

0.00965 0.00965 pci/g 

0.0300 0.0300 pci/g 

0.0300 0.0300 pci/g 

1.21 1.21 pci/g 

0.209 0.209 pci/g 

0.108 0.108 pci/g 

0.107 0.107 pci/g 

0.0188 0.0188 pci/g 

0.0163 0.0163 pci/g 

0.184 0.184 pci/g 

0.0580 0.0580 pci/g 

0.0211 0.0211 pci/g 

0.209 0.209 pci/g 

0.0258 0.0258 pci/g 

0.00705 0.00705 pci/g 

0.209 0.209 pci/g 

0.0822 0.0822 pci/g 

0.0147 0.0147 pci/g 

0.0114 0.0114 pci/g 
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SDG: 16056061 

AJByttal Mothod E901.1 

Sanulo II ... S_1o II Chomal NIIIII 

CC-C-013-4-6-20140212LR 160-5606-1LR THORIUM-234 

CC-C-013-4-6-20140212LR 160-5606-1 LR LEAD-210 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-013-4-6-20140212LR 

CC-C-O 13-4-6-20140212LR 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20140214 

160-5606-1LR COBALT-60 

160-5606-1LR CESIUM-137 

160-5606-1 LR BISMUTH-214 

160-5606-1LR AMERICIUM-241 

160-5606-1 LR URANIUM 

160-5606-1LR URANIUM-235 

160-5606-1 LR BISMUTH-212 

160-5606-1 LR Protactinium 234 

160-5606-1 LR RADIUM-226 

160-5606-1LR RADIUM-228 

160-5606-3 URANIUM 

160-5606-3 THORIUM-234 

160-5606-3 

160-5606-3 

160-5606-3 

160-5606-3 

160-5606-3 

160-5606-3 

160-5606-3 

160-5606-3 

160-5606-3 

160-5606-3 

160-5606-3 

THALLlUM-208 

RADIUM-226 

Protactinium 234 

PROTACTINIUM 231 

BISMUTH-212 

URANIUM-235 

POTASSIUM-40 

ACTINIUM 228 

RADIUM-228 

BISMUTH-214 

LEAD-210 

Anal Data Rosun 

2/25/2014 0.6393 

2/25/2014 0.4755 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/2512014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

-0.0005364 

0.07221 

0.4348 

0.008251 

0.6393 

0.06383 

0.6172 

0.4016 

1.245 

0.5686 

0.967 

0.967 

0.269 

2.13 

1.26 

-0.358 

0.889 

0.0742 

8.45 

0.781 

0.781 

0.744 

0.845 

Roport Dotaet Lab Qual Val Qual Rnal llIai RL Mil ~Its 

Yes Y 0.169 0.169 pci/g 

Yes Y 0.158 0.158 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.00806 0.00806 pci/g 

0.00717 0.00717 pci/g 

0.0145 0.0145 pci/g 

0.0141 0.0141 pci/g 

0.169 0.169 pci/g 

0.0359 0.0359 pci/g 

0.0858 0.0858 pci/g 

1.04 1.04 pci/g 

0.174 0.174 pci/g 

0.0258 0.0258 pci/g 

0.203 0.203 pci/g 

0.203 0.203 pci/g 

0.00884 0.00884 pci/g 

0.189 0.189 pci/g 

1.29 

0.275 

1.29 pci/g 

0.275 pci/g 

0.120 0.120 pci/g 

0.0438 0.0438 pci/g 

0.100 0.100 pci/g 

0.0266 0.0266 pci/g 

0.0266 0.0266 pci/g 

0.0180 0.0180 pci/g 

0.182 0.182 pci/g 
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SDG: 16056061 

AtBytk:al MatllJll E901.1 

Sa!I)J1811 

CC-C-33-4-6-20140214 

CC-C-33-4-6-20 140214 

CC-C-36-4-6-20 140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

CC-C-36-4-6-20140214 

FB023-20140214 

FB023-20140214 

FB023-20140214 

FB023-20140214 

FB023-20140214 

FB023-20140214 

FB023-20140214 

FB023-20140214 

Lm S_1811 Cha.aI NIIIII 

160-5606-3 LEAO-212 

160-5606-3 LEAO-214 

160-5606-4 LEAO-210 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-4 

160-5606-2 

160-5606-2 

160-5606-2 

160-5606-2 

160-5606-2 

160-5606-2 

160-5606-2 

160-5606-2 

URANIUM-235 

Protactinium 234 

THORIUM-234 

THALLlUM-208 

RAOIUM-226 

URANIUM 

PROTACTINIUM 231 

POTASSIUM-40 

LEAO-212 

BISMUTH-214 

ACTINIUM 228 

BISMUTH-212 

RAOIUM-228 

LEAO-214 

POTASSIUM-40 

PROTACTINIUM 231 

LEAO-214 

LEAO-212 

CESIUM-137 

BISMUTH-212 

ACTINIUM 228 

BISMUTH-214 

Anal Data 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/24/2014 

2/24/2014 

2/24/2014 

2/24/2014 

2/24/2014 

2/24/2014 

2/24/2014 

2/24/2014 

Rasult 

0.842 

0.827 

0.436 

0.0255 

0.794 

0.541 

0.184 

0.995 

0.541 

0.251 

7.54 

0.524 

0.389 

0.535 

0.56 

0.535 

0.466 

12.8 

29.5 

-5.75 

-0.124 

1.61 

4.61 

24.6 

-1.27 

Report Datact Lab Qual Val Qual Rnal lIIai RL Mil ItJIts 

Yes Y 0.0140 0.0140 pci/g 

Yes Y 0.0167 0.0167 pci/g 

Yes Y 0.172 0.172 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

u 

u 

u 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0539 0.0539 pci/g 

1.21 1.21 pci/g 

0.204 0.204 pci/g 

0.00975 0.00975 pci/g 

0.185 

0.204 

0.260 

0.185 pci/g 

0.204 pci/g 

0.260 pci/g 

0.100 0.100 pci/g 

0.0152 0.0152 pci/g 

0.0182 0.0182 pci/g 

0.0311 0.0311 pci/g 

0.0942 0.0942 pci/g 

0.0311 0.0311 pci/g 

0.0163 0.0163 pci/g 

83.9 

135 

13.2 

9.51 

4.95 

63.2 

13.8 

12.6 

83.9 

135 

13.2 

9.51 

4.95 

63.2 

13.8 

12.6 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 
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SDG: 16056061 

A_Imal MutllJd EgO 1.1 

Sa!I)J1B I) 

FB023-20140214 

FB023-20140214LR 

FB023-20140214LR 

FB023-20140214LR 

FB023-20140214LR 

FB023-20140214LR 

FB023-20140214LR 

FB023-20140214LR 

FB023-20140214LR 

FB023-20140214LR 

FB023-20140214LR 

FB023-20140214LR 

L T-R-003-20140214 

L T-R-003-20140214 

L T-R-003-20140214 

L T-R-003-20140214 

L T-R-003-20140214 

L T-R-003-20140214 

L T-R-003-20140214 

L T-R-003-20140214 

L T-R-003-20140214 

L T-R-003-20140214 

LT-R-003-20140214 

LT-R-003-20140214 

L T-R-003-20140214 

160-5606-2 Protactinium 234 

160-5606-2LR POTASSIUM-40 

160-5606-2LR PROTACTINIUM 231 

160-5606-2LR LEAD-214 

160-5606-2LR LEAD-212 

160-5606-2LR COBALT -60 

160-5606-2LR CESIUM-137 

160-5606-2LR BISMUTH-214 

160-5606-2LR AMERICIUM-241 

160-5606-2LR ACTINIUM 228 

160-5606-2LR Protactinium 234 

160-5606-2LR BISMUTH-212 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

160-5606-5 

BISMUTH-214 

Protactinium 234 

PROTACTINIUM 231 

POTASSIUM-40 

LEAD-214 

RADIUM-228 

LEAD-210 

THALLlUM-208 

BISMUTH-212 

ACTINIUM 228 

LEAD-212 

RADIUM-226 

THORIUM-234 

Anal Dahl 

2/24/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

Rusult 

302 

8.455 

0.144 

3.292 

1.271 

0.7626 

1.137 

1.907 

0.01697 

26.8 

140.2 

o 

0.395 

0.761 

-0.253 

8.28 

0.437 

0.531 

0.471 

0.167 

0.583 

0.531 

0.565 

0.843 

0.519 

Ruplrt IIBtBct Lab Qual Val Qual AnallJlaI 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

u 
u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL 

586 

71.8 

126 

9.51 

8.52 

4.79 

4.40 

10.5 

8.83 

10.4 

452 

59.0 

Mil 
586 

71.8 

126 

9.51 

8.52 

4.79 

4.40 

10.5 

8.83 

10.4 

452 

59.0 

!mils 

pci/l 

pcill 

pci/l 

pci/l 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

0.0126 0.0126 pci/g 

0.791 

0.189 

0.791 

0.189 

pci/g 

pci/g 

0.0673 0.0673 pci/g 

0.0145 0.0145 pci/g 

0.0231 

0.146 

0.00630 

0.0786 

0.0231 

0.00997 

0.132 

0.154 

0.0231 pci/g 

0.146 pci/g 

0.00630 pci/g 

0.0786 pci/g 

0.0231 pci/g 

0.00997 pci/g 

0.132 pci/g 

0.154 pci/g 
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SDG: 16056061 

A_tEal Motlllll E901.1 

Sall1lloD LamSMdlD ChomalN_ Anal Dato Rosolt Ro~ ... t Dotoct Lab Qual Val Qual Rnallllal RL Mil IlIIts 

L T-R-003-20140214 160-5606-5 URANIUM 2/25/2014 0.519 Yes Y 0.154 0.154 pci/g 

L T-R-003-20140214 160-5606-5 URANIUM-235 2/25/2014 0.0369 Yes Y 0.0343 0.0343 pci/g 

A_tEal Motlllll E903.o 

Sall1llo D LamS_IoD ChomalN_ Anal Datu Rosolt Ro~ ... t Dotoct Lab Qual Val Qual Rnallllal RL Mil IlIIts 

1601066041A 1601066041A RADIUM-226 2/21/2014 0.03358 Yes Y U U 0.221 0.221 pcill 

FB023-20140214 160-5606-2 RADIUM-226 2/21/2014 0.0216 Yes Y U U 0.225 0.225 pcill 

FB023-20140214LR 160-5606-2LR RADIUM-226 2/21/2014 0.09625 Yes Y U U 0.190 0.190 pcill 

A_tEal Motlllll E904.o 

Sall1lloD LabS_IoD ChomalN_ Anal Dato Rosolt Ro~ ... t Dotoct Lab Qual Val Qual Rnallllal RL Mil IlIIts 

1601066051A 1601066051A RADIUM-228 2/24/2014 0.1393 Yes Y U U 0.376 0.376 pcill 

F 8023-20 140214 160-5606-2 RADIUM-228 2/24/2014 0.0385 Yes Y U U 0.356 0.356 pcill 
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SDG: 16056511 

AMyDlal Mothod A-O 1-R 

Samlllil 

1601069581A 

1601069581A 

1601069581A 

1601069591A 

1601069591A 

1601069591A 

1601072531A 

1601072531A 

1601072531A 

1601072561A 

1601072561A 

1601072561A 

FB025-20140218 

FB025-20140218 

FB025-20140218 

FB025-20140218 

FB025-20140218 

FB025-20140218 

L T -XC-021-4-6-20140218 

L T -XC-021-4-6-20140218 

L T-XC-021-4-6-20140218 

L T-XC-021-4-6-20140218 

L T -XC-021-4-6-20140218 

1601069581A THORIUM 

1601069581A THORIUM-228 

1601069581A THORIUM-230 

1601069591A URANIUM 

1601069591A URANIUM-235 

1601069591A URANIUM 233 AND 234 

1601072531A THORIUM-230 

1601072531A THORIUM 

1601072531A THORIUM-228 

1601072561A URANIUM-235 

1601072561A URANIUM 233 AND 234 

1601072561A URANIUM 

160-5651-3 URANIUM-235 

160-5651-3 URANIUM 

160-5651-3 URANIUM 233 AND 234 

160-5651-3 

160-5651-3 

160-5651-3 

160-5651-1 

160-5651-1 

160-5651-1 

160-5651-1 

160-5651-1 

THORIUM-230 

THORIUM-228 

THORIUM 

URANIUM-235 

URANIUM 

URANIUM 233 AND 234 

THORIUM 

THORIUM-228 

LT-XC-021-4-6-20140218 160-5651-1 THORIUM-230 

LT-XC-021-4-6-20140218LR 160-5651-1LR URANIUM-235 

Anal Dato 

2/28/2014 

2/28/2014 

2/28/2014 

212712014 

2/27/2014 

2/27/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/27/2014 

Rosult 

0.001747 

-0.001755 

0.1642 

0.06067 

-0.005043 

0.01351 

0.07902 

0.007936 

-0.002189 

-0.005814 

0.006675 

-0.03131 

-0.0149 

0.0478 

0.00533 

0.198 

0.0103 

-0.00876 

-0.00267 

0.188 

0.171 

0.2 

0.258 

0.27 

0.0164 

RoplI't IIBtoct Lab Qual Val Qual Anallllal Rl Mil. !mlts 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.181 0.181 pcill 

0.229 0.229 pcill 

0.264 0.264 pcill 

0.0982 0.0982 pcill 

0.122 0.122 pcill 

0.112 0.112 pcill 

0.0623 0.0623 pci/g 

0.0533 0.0533 pci/g 

0.103 0.103 pci/g 

0.114 0.114 pci/g 

0.102 0.102 pci/g 

0.108 0.108 pci/g 

0.151 0.151 pcill 

0.130 0.130 pcill 

0.130 0.130 pcill 

0.178 0.178 pcill 

0.229 0.229 pcill 

0.121 0.121 pcill 

0.0649 0.0649 pci/g 

0.0651 0.0651 pci/g 

0.0934 0.0934 pci/g 

0.0575 0.0575 pci/g 

0.0975 0.0975 pci/g 

0.0775 0.0775 pci/g 

0.0999 0.0999 pci/g 
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SDG: 16056511 

AlDYttal Mothod A-O 1-R 

salOOloll LaJ S_101l Choldcal N_ 

LT-XC-021-4-6-20140218LR 160-5651-1LR URANIUM 

LT-XC-021-4-6-20140218LR 160-5651-1LR URANIUM 233 AND 234 

LT-XC-021-4-6-20140218LR 160-5651-1LR THORIUM 

L T-XC-021-4-6-20140218LR 160-5651-1 LR THORIUM-228 

L T-XC-021-4-6-20140218LR 160-5651-1 LR THORIUM-230 

L T -XC-023-8-1 0-20140219 

L T-XC-023-8-10-20140219 

L T-XC-023-8-10-20140219 

L T-XC-023-8-10-20140219 

L T-XC-023-8-10-20140219 

L T-XC-023-8-10-20140219 

AlDYttal Mothod E901.1 

SalOOloll 

1601072481A 

1601072481A 

1601072481A 

1601072481A 

1601072481A 

1601072481A 

1601072481A 

1601072481A 

1601 072481 A 

1601072481A 

1601072481A 

160-5651-2 

160-5651-2 

160-5651-2 

160-5651-2 

160-5651-2 

160-5651-2 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM 

THORIUM-228 

THORIUM-230 

1601072481A POTASSIUM-40 

1601072481A BISMUTH-212 

1601072481A AMERICIUM-241 

1601072481A CESIUM-137 

1601072481A ACTINIUM 228 

1601072481A COBALT-60 

1601072481A LEAD-210 

1601072481A LEAD-214 

1601072481A PROTACTINIUM 231 

1601072481A Protactinium 234 

1601072481A RADIUM-226 

2/27/2014 

2/27/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

Rosolt 

0.1779 

0.2481 

0.1267 

0.1252 

0.3139 

0.014 

0.438 

0.507 

0.319 

0.588 

0.449 

Rosolt 

-0.006568 

0.02849 

-0.0003514 

-0.001025 

0.00381 

-0.001376 

-0.002154 

0.004087 

0.01072 

-0.4007 

0.02398 

RoplI't Domet Lab Qual Val Qual Rnal lJIai 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U U 

U U 

RoplI't Domet Lab Qual Val Qual Rnal lJIai 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rl Mil. 

0.109 0.109 pci/g 

0.146 0.146 pci/g 

0.0566 0.0566 pci/g 

0.0623 0.0623 pci/g 

0.0778 0.0778 pci/g 

0.116 0.116 pci/g 

0.138 0.138 pci/g 

0.110 0.110 pci/g 

0.0622 0.0622 pci/g 

0.0980 0.0980 pci/g 

0.0778 0.0778 pci/g 

Rl Mil. Units 

0.0767 0.0767 pci/g 

0.0550 0.0550 pci/g 

0.00518 0.00518 pci/g 

0.00515 0.00515 pci/g 

0.0158 0.0158 pci/g 

0.00544 0.00544 pci/g 

0.0823 0.0823 pci/g 

0.00782 0.00782 pci/g 

0.102 0.102 pci/g 

0.722 0.722 pci/g 

0.0831 0.0831 pci/g 
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SDG: 16056511 

AmQttal Mathod E901.1 

Saouloll .... S_101l Chamal N_ 

1601072481A 

1601072481A 

1601072481A 

1601072481A 

1601072481A 

1601072481A 

1601072481A 

1601075411A 

1601075411A 

1601075411A 

1601075411A 

1601075411A 

1601075411A 

1601075411A 

1601075411A 

1601075411A 

1601075411A 

1601075411A 

FB025-20140218 

FB025-20140218 

FB025-20140218 

FB025-20140218 

FB025-20140218 

FB025-20140218 

FB025-20140218 

1601072481A BISMUTH-214 

1601072481A LEAD-212 

1601072481A RADIUM-228 

1601072481A THALLlUM-208 

1601072481A THORIUM-234 

1601072481A URANIUM 

1601072481A URANIUM-235 

1601075411A LEAD-214 

1601075411A COBALT-60 

1601075411A LEAD-212 

1601075411A POTASSIUM-40 

1601075411A PROTACTINIUM 231 

1601075411A Protactinium 234 

1601075411A BISMUTH-212 

1601075411A CESIUM-137 

1601075411A BISMUTH-214 

1601075411A ACTINIUM 228 

1601075411A AMERICIUM-241 

160-5651-3 LEAD-214 

160-5651-3 PROTACTINIUM 231 

160-5651-3 Protactinium 234 

160-5651-3 CESIUM-137 

160-5651-3 BISMUTH-214 

160-5651-3 BISMUTH-212 

160-5651-3 ACTINIUM 228 

Anal Dato 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

3/612014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

Rasult 

-0.002894 

0.0005721 

0.00381 

0.0007755 

0.01542 

0.01542 

0.005694 

5.037 

1.157 

1.244 

19.48 

20.45 

-398.7 

2.606 

0.8247 

1.654 

5.464 

1.984 

0.885 

3.25 

192 

-0.13 

-8.47 

10.4 

9.44 

Raport Dotoct Lab Qual Val Qual Rnallllal 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL Mil. 

0.0108 0.0108 pci/g 

0.00622 0.00622 pci/g 

0.0158 0.0158 pci/g 

0.00476 0.00476 pci/g 

0.0766 0.0766 pci/g 

0.0766 0.0766 pci/g 

0.0181 0.0181 pci/g 

8.70 8.70 pci/l 

3.50 3.50 pci/l 

6.87 6.87 pci/l 

53.3 53.3 pci/l 

99.7 99.7 pcill 

582 582 pci/l 

45.6 45.6 pci/l 

3.43 3.43 pci/l 

9.05 9.05 pci/l 

11.6 11.6 pci/l 

6.94 6.94 pci/l 

9.26 9.26 pci/l 

104 104 pci/l 

384 384 pci/l 

4.37 4.37 pci/l 

11.5 11.5 pci/l 

39.0 39.0 pci/l 

11.8 11.8 pci/l 
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SDG: 16056511 

AiUQtmal MutlJJd E901.1 

Sa!l)llo II 

FB025-20140218 

FB025-20140218 

FB025-20140218LR 

FB025-20140218LR 

FB025-20140218LR 

FB025-20140218LR 

FB025-20140218LR 

FB025-20140218LR 

FB025-20140218LR 

FB025-20140218LR 

FB025-20140218LR 

FB025-20140218LR 

FB025-20140218LR 

LT-XC-021-4-6-20140218 

L T-XC-021-4-6-20140218 

L T-XC-021-4-6-20140218 

L T-XC-021-4-6-20140218 

L T -XC-021-4-6-20140218 

L T-XC-021-4-6-20140218 

L T-XC-021-4-6-20140218 

L T-XC-021-4-6-20140218 

L T-XC-021-4-6-20140218 

LT-XC-021-4-6-20140218 

L T-XC-021-4-6-20140218 

LT-XC-021-4-6-20140218 

160-5651-3 LEAO-212 

160-5651-3 POTASSIUM-40 

160-5651-3LR LEAO-214 

160-5651-3LR PROTACTINIUM 231 

160-5651-3LR ACTINIUM 228 

160-5651-3LR AMERICIUM-241 

160-5651-3LR POTASSIUM-40 

160-5651-3LR Protactinium 234 

160-5651-3LR LEAO-212 

160-5651-3LR COBALT-60 

160-5651-3LR CESIUM-137 

160-5651-3LR BISMUTH-214 

160-5651-3LR BISMUTH-212 

160-5651-1 

160-5651-1 

160-5651-1 

160-5651-1 

160-5651-1 

160-5651-1 

160-5651-1 

160-5651-1 

160-5651-1 

160-5651-1 

160-5651-1 

160-5651-1 

THORIUM-234 

LEAO-214 

BISMUTH-212 

BISMUTH-214 

LEAO-210 

LEAO-212 

ACTINIUM 228 

POTASSIUM-40 

PROTACTINIUM 231 

Protactinium 234 

RAOIUM-226 

THALLlUM-208 

Anal Data 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/27/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

Rosult 

-0.334 

-6.87 

6.699 

-17.85 

17.21 

2.58 

52.91 

149.5 

-0.01503 

1.072 

0.9251 

3.107 

19.17 

0.14 

0.152 

0.246 

0.136 

0.105 

0.178 

0.171 

6.99 

-0.0749 

0.351 

0.448 

0.0564 

ROp ... t Dataet Lab Qual Val Qual RnallJlaI 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL 

8.48 

59.0 

8.56 

111 

13.5 

7.10 

51.0 

471 

7.19 

4.63 

4.92 

10.7 

42.7 

Mil. 

8.48 

59.0 

8.56 

111 

13.5 

7.10 

51.0 

471 

7.19 

4.63 

4.92 

10.7 

42.7 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

pcill 

pci/l 

pci/l 

pci/l 

0.104 0.104 pci/g 

0.0108 0.0108 pci/g 

0.0616 0.0616 pci/g 

0.0108 0.0108 pci/g 

0.0951 0.0951 pci/g 

0.00716 0.00716 pci/g 

0.0162 0.0162 pci/g 

0.0593 0.0593 pci/g 

0.131 

0.758 

0.131 pci/g 

0.758 pci/g 

0.0971 0.0971 pci/g 

0.00472 0.00472 pci/g 
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SDG: 16056511 

ABylEal MotIDI E901.1 

Sa!!)J1811 

L T-XC-021-4-6-20140218 

L T-XC-021-4-6-20140218 

160-5651-1 URANIUM 

160-5651-1 URANIUM-235 

LT-XC-021-4-6-20140218 160-5651-1 RADIUM-228 

LT-XC-021-4-6-20140218LR 160-5651-1LR ACTINIUM 228 

LT-XC-021-4-6-20140218LR 160-5651-1LR POTASSIUM-40 

LT-XC-021-4-6-20140218LR 160-5651-1LR LEAD-214 

LT-XC-021-4-6-20140218LR 160-5651-1LR LEAD-212 

LT-XC-021-4-6-20140218LR 160-5651-1LR LEAD-210 

LT-XC-021-4-6-20140218LR 160-5651-1LR COBALT-60 

LT-XC-021-4-6-20140218LR 160-5651-1LR CESIUM-137 

LT-XC-021-4-6-20140218LR 160-5651-1LR BISMUTH-214 

LT-XC-021-4-6-20140218LR 160-5651-1LR RADIUM-228 

LT-XC-021-4-6-20140218LR 160-5651-1LR AMERICIUM-241 

LT-XC-021-4-6-20140218LR 160-5651-1 LR Protactinium 234 

L T-XC-021-4-6-20140218LR 160-5651-1 LR RADIUM-226 

LT-XC-021-4-6-20140218LR 160-5651-1LR PROTACTINIUM 231 

L T -XC-021-4-6-20140218LR 160-5651-1 LR THALLlUM-208 

LT-XC-021-4-6-20140218LR 160-5651-1LR THORIUM-234 

L T-XC-021-4-6-20140218LR 160-5651-1 LR URANIUM 

LT-XC-021-4-6-20140218LR 160-5651-1LR URANIUM-235 

LT-XC-021-4-6-20140218LR 160-5651-1LR BISMUTH-212 

LT-XC-023-8-10-20140219 160-5651-2 BISMUTH-212 

LT-XC-023-8-10-20140219 160-5651-2 POTASSIUM-40 

L T-XC-023-8-10-20140219 

L T -XC-023-8-1 0-20140219 

160-5651-2 

160-5651-2 

URANIUM-235 

URANIUM 

Anal Dato Rosult Roport Dotoet Lab Qual Val Qual Rnal IlIaI RL Mil. IlIIts 

2/28/2014 0.14 Yes Y 0.104 0.104 pci/g 

2/28/2014 

2/28/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

2/25/2014 

2/25/2014 

2/25/2014 

2/25/2014 

0.00551 

0.171 

0.1707 

6.634 

0.1586 

0.163 

0.1355 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

o Yes 

0.00004973 Yes 

0.1529 Yes 

0.1707 

-0.000498 

0.4879 

0.4052 

0.04844 

0.05158 

0.2527 

0.2527 

0.01413 

0.2093 

0.503 

5.09 

0.0137 

0.443 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

UF 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0301 0.0301 pci/g 

0.0162 0.0162 pci/g 

0.0181 0.0181 pci/g 

0.0655 0.0655 pci/g 

0.0117 0.0117 pci/g 

0.00899 0.00899 pci/g 

0.122 0.122 pci/g 

0.00704 0.00704 pci/g 

0.00688 0.00688 pci/g 

0.0128 0.0128 pci/g 

0.0181 0.0181 pci/g 

0.0142 0.0142 pci/g 

0.898 0.898 pci/g 

0.113 

0.165 

0.113 pci/g 

0.165 pci/g 

0.00619 0.00619 pci/g 

0.128 0.128 pci/g 

0.128 0.128 pci/g 

0.0347 0.0347 pci/g 

0.0688 0.0688 pci/g 

0.0725 0.0725 pci/g 

0.0645 0.0645 pci/g 

0.0324 0.0324 pci/g 

0.150 0.150 pci/g 
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SDG: 16056511 

A_tEal MotIDI E901.1 

Salllllo II labS_loll Chomal NIIIII Anal Dato Rosult Ro~ ... t Dotoct Lab Qual Val Qual AnallJlal RL Mil IlIIts 

L T-XC-023-8-10-20140219 160-5651-2 THORIUM-234 2/25/2014 0.443 Yes Y 0.150 0.150 pci/g 

L T-XC-023-8-10-20140219 160-5651-2 THALLlUM-208 2/25/2014 0.155 Yes Y 0.00647 0.00647 pci/g 

L T-XC-023-8-10-20140219 160-5651-2 RADIUM-228 2/25/2014 0.457 Yes Y 0.0220 0.0220 pci/g 

L T-XC-023-8-10-20140219 160-5651-2 RADIUM-226 2/25/2014 0.855 Yes Y 0.131 0.131 pci/g 

L T -XC-023-8-1 0-20140219 160-5651-2 PROTACTINIUM 231 2/25/2014 -0.193 Yes Y U U 0.203 0.203 pci/g 

L T-XC-023-8-10-20140219 160-5651-2 LEAD-214 2/25/2014 0.318 Yes Y 0.0140 0.0140 pci/g 

L T-XC-023-8-10-20140219 160-5651-2 LEAD-212 2/25/2014 0.487 Yes Y 0.00997 0.00997 pci/g 

L T-XC-023-8-10-20140219 160-5651-2 BISMUTH-214 2/25/2014 0.272 Yes Y 0.0126 0.0126 pci/g 

L T-XC-023-8-10-20140219 160-5651-2 LEAD-210 2/25/2014 0.307 Yes Y 0.136 0.136 pci/g 

L T -XC-023-8-1 0-20140219 160-5651-2 ACTINIUM 228 2/25/2014 0.457 Yes Y 0.0220 0.0220 pci/g 

L T -XC-023-8-1 0-20140219 160-5651-2 Protactinium 234 2/25/2014 0.526 Yes Y U U 0.932 0.932 pci/g 

A_tEal MotIDI E903.0 

Salllllo II labS_loll Chamal NIIIII Anal Data Rasult Ro~ ... t Dotoct Lab Qual Val Qual AnallJlal RL Mil IlIIts 

1601072871A 1601072871A RADIUM-226 2/26/2014 0.09811 Yes Y U U 0.181 0.181 pcill 

FB025-20140218 160-5651-3 RADIUM-226 2/26/2014 0.122 Yes Y U U 0.195 0.195 pcill 

FB025-20140218LR 160-5651-3LR RADIUM-226 2/26/2014 0.2189 Yes Y 0.174 0.174 pcill 

A_tEal MotIDI E904.0 

Salllllo II labS_loll Chomal NIIIII Anal Dato Rasult Ro~ ... t Dotoct Lab Qual Val Qual AnallJlal RL Mil IlIIts 

1601072851A 1601072851A RADIUM-228 3/3/2014 -0.1588 Yes Y U U 0.310 0.310 pcill 

FB025-20140218 160-5651-3 RADIUM-228 3/3/2014 0.0949 Yes Y U U 0.289 0.289 pcill 
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SDG: 16056911 

An;Qtlcal MotIDI A-01-R 

Sa!I)J1II1I 

1601080191A 

1601080191A 

1601080191A 

1601080211A 

1601080211A 

1601080211A 

FB026-20140219 

FB026-20140219 

FB026-20140219 

FB026-20140219 

FB026-20140219 

FB026-20140219 

An;QtIcal MotIDI E901.1 

Sa!I)J1II1I 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601080191A THORIUM·228 

1601080191A THORIUM·230 

1601080191A THORIUM 

1601080211A URANIUM 

1601080211A URANIUM 233 AND 234 

1601080211A URANIUM·235 

160-5691-1 

160-5691-1 

160-5691-1 

160-5691-1 

160-5691-1 

160-5691-1 

URANIUM 

URANIUM 233 AND 234 

URANIUM·235 

THORIUM·230 

THORIUM 

THORIUM·228 

Lab SiIOOlIIlI ebo_aI NIIIII 

1601078771A POTASSIUM-40 

1601078771A ACTINIUM 228 

1601078771A PROTACTINIUM 231 

1601 078771 A LEAD·214 

1601078771A LEAD·212 

1601078771A COBALT-60 

1601078771A CESIUM-137 

1601078771A BISMUTH·214 

1601078771A BISMUTH·212 

1601078771A AMERICIUM-241 

Anal Dato 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

Anal Date 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

Rosult 

-0.04209 

0.006558 

0.1606 

0.009675 

0.07756 

·0.00517 

0.0893 

0.0377 

0.0174 

0.132 

0.0228 

0.0714 

Rosult 

·51.2 

9.046 

8.099 

-1.771 

-1.979 

-0.1425 

1.815 

2.846 

o 

6.511 

ROPlI't Detect Lab Qu~ Val Qual RnaI !JI~ 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RoplI't Detect Lab Qu~ Val Qu~ Rnal !JI~ 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL 

0.574 

0.341 

0.339 

0.126 

0.164 

0.126 

Mil. 

0.574 pci/l 

0.341 pci/l 

0.339 pci/l 

0.126 pci/l 

0.164 pci/l 

0.126 pci/l 

0.0670 0.0670 pci/l 

0.159 

0.145 

0.104 

0.159 pci/l 

0.145 pci/l 

0.104 pci/l 

0.0683 0.0683 pci/l 

0.181 0.181 pci/l 

RL 

61.2 

11.2 

110 

9.05 

7.23 

3.89 

3.47 

10.3 

43.0 

5.57 

Mil 

61.2 

11.2 

110 

9.05 

7.23 

3.89 

3.47 

10.3 

43.0 

5.57 

!kilts 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

Page 21 of 60 



SDG: 16056911 

A_Ital MotIDI E901.1 

SallJllo I) 

1601078771A 

FB026-20140219 

FB026-20140219 

FB026-20140219 

FB026-20140219 

FB026-20140219 

FB026-20140219 

FB026-20140219 

FB026-20140219 

FB026-20140219 

FB026-20140219LR 

FB026-20140219LR 

FB026-20140219LR 

FB026-20140219LR 

FB026-20140219LR 

FB026-20140219LR 

FB026-20140219LR 

FB026-20140219LR 

FB026-20140219LR 

FB026-20140219LR 

FB026-20140219LR 

A_Ital MotIDI E903.0 

SallJllo I) 

1601078681A 

1601078771A Protactinium 234 

160-5691-1 Protactinium 234 

160-5691-1 BISMUTH-214 

160-5691-1 CESIUM-137 

160-5691-1 BISMUTH-212 

160-5691-1 LEAD-212 

160-5691-1 ACTINIUM 228 

160-5691-1 LEAD-214 

160-5691-1 POTASSIUM-40 

160-5691-1 PROTACTINIUM 231 

160-5691-1LR BISMUTH-212 

160-5691-1LR PROTACTINIUM 231 

160-5691-1LR LEAD-214 

160-5691-1LR LEAD-212 

160-5691-1LR COBALT-60 

160-5691-1LR BISMUTH-214 

160-5691-1LR AMERICIUM-241 

160-5691-1LR ACTINIUM 228 

160-5691-1LR POTASSIUM-40 

160-5691-1LR CESIUM-137 

160-5691-1LR Protactinium 234 

1601078681A RADIUM-226 

Anal Dato 

2/28/2014 

3/512014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

Anal Dato 

2/28/2014 

Rosult 

45 

-536 

2.76 

1.26 

1.03 

-1.63 

11.2 

2.43 

47.3 

25.1 

14.71 

0.03054 

-6.606 

0.782 

1.326 

3.582 

0.876 

9.219 

5.723 

0.418 

561.4 

Rosult 

0.1267 

Roport Dotoct Lab Qual Val Qual Anal wal 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

Roport Dotoct Lab Qual Val Qual Anal Wal 

Yes Y U u 

RL 

486 

721 

9.19 

4.01 

42.1 

7.10 

11.3 

8.08 

55.8 

99.4 

43.0 

97.1 

10.2 

7.20 

3.88 

10.5 

7.55 

11.3 

58.8 

4.15 

229 

RL 

0.180 

Mil 

486 

721 

9.19 

4.01 

42.1 

7.10 

11.3 

8.08 

55.8 

99.4 

43.0 

97.1 

10.2 

7.20 

3.88 

10.5 

7.55 

11.3 

58.8 

4.15 

229 

Mil 

pc ill 

pc ill 

pc ill 

pc ill 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

pci/l 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 

IlIhs 

0.180 pci/l 
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SDG: 16056911 

AlOyttal MotllJd E903.0 

SaDIIl811 Lab S_1811 CbomalN. Anal Data Rosult RO~lI't Domet Lab Qual Val Qual RnallJlal Rl Mil !tilts 

FB026-20140219 160-5691-1 RADIUM-226 2/28/2014 0.131 Yes Y U U 0.175 0.175 pcill 

AlOyttal MotllJd E904.0 

SaDIIl811 Lab Sql8l1 CbomalN • . Anal Data Rosult RO~lI't Dotaet Lab Qual Val Qual RnallJlal Rl Mil !tilts 

1601078671A 1601078671A RADIUM-228 3/3/2014 0.02661 Yes Y U U 0.286 0.286 pcill 

FB026-20140219 160-5691-1 RADIUM-228 3/3/2014 0.261 Yes Y U U 0.322 0.322 pcill 
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SDG: 16056921 

AIBYttal Motllld A-01-R 

Sal!JllB II 

1601080191A 

1601080191A 

1601080191A 

1601080211A 

1601080211A 

1601080211A 

1601080241A 

1601080241A 

1601080241A 

1601091971A 

1601091971A 

1601091971A 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-044-6-8-20140220 

Lab S_IB II Chomal Nm 

1601080191A THORIUM-230 

1601080191A THORIUM-228 

1601080191A THORIUM 

1601080211A URANIUM-235 

1601080211A URANIUM 233 AND 234 

1601080211A URANIUM 

1601080241A THORIUM-228 

1601080241A THORIUM-230 

1601080241A THORIUM 

1601091971A URANIUM 233 AND 234 

1601091971A URANIUM-235 

1601091971A URANIUM 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-4 

THORIUM-230 

THORIUM 

THORIUM-228 

URANIUM 

URANIUM 233 AND 234 

URANIUM-235 

THORIUM 

THORIUM-230 

THORIUM-228 

URANIUM-235 

URANIUM 

URANIUM 233 AND 234 

THORIUM-228 

Anal Dato 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/912014 

RBSUIt 

0.006558 

-0.04209 

0.1606 

-0.00517 

0.07756 

0.009675 

0.03541 

0.009356 

o 

0.02636 

-0.002343 

0.01816 

0.292 

0.206 

0.258 

0.0653 

0.233 

0.00807 

0.347 

0.315 

0.353 

-0.00265 

0.516 

0.597 

0.0943 

RoplI't Detoet Lab Qual Val Qual Rnal Wal RL Mil 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.341 0.341 pcill 

0.574 0.574 pcill 

0.339 0.339 pcill 

0.126 0.126 pcill 

0.164 0.164 pcill 

0.126 0.126 pcill 

0.0860 0.0860 pci/g 

0.0455 0.0455 pci/g 

0.0298 0.0298 pci/g 

0.0522 0.0522 pci/g 

0.0569 0.0569 pci/g 

0.0456 0.0456 pci/g 

0.0806 0.0806 pci/g 

0.0802 0.0802 pci/g 

0.107 0.107 pci/g 

0.0793 0.0793 pci/g 

0.0767 0.0767 pci/g 

0.0671 0.0671 pci/g 

0.0620 0.0620 pci/g 

0.0652 0.0652 pci/g 

0.108 0.108 pci/g 

0.0645 0.0645 pci/g 

0.0646 0.0646 pci/g 

0.0841 0.0841 pci/g 

0.109 0.109 pci/g 
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SDG: 16056921 

AIIIQtk:al Mothod A-01-R 

Sa!lllloll 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

FB027 -20140220 

FB027-20140220 

FB027 -20140220 

FB027 -20140220 

FB027-20140220 

FB027 -20140220 

L T -C-048-2-4-20140220 

L T -C-048-2-4-20140220 

IJt Snloll ebo_aI NIIIIII 

160-5692-4 THORIUM 

160-5692-4 THORIUM-230 

160-5692-4 URANIUM 233 AND 234 

160-5692-4 URANIUM 

160-5692-4 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-5 

160-5692-5 

160-5692-5 

160-5692-5 

160-5692-5 

160-5692-5 

160-5692-7 

160-5692-7 

URANIUM-235 

THORIUM-230 

THORIUM 

THORIUM-228 

URANIUM 

URANIUM 233 AND 234 

URANIUM-235 

THORIUM 

THORIUM-230 

THORIUM-228 

URANIUM 233 AND 234 

URANIUM-235 

URANIUM 

URANIUM 

URANIUM 233 AND 234 

URANIUM-235 

THORIUM 

THORIUM-230 

THORIUM-228 

THORIUM 

THORIUM-228 

Anal Dato Rosult 

3/9/2014 0.106 

3/9/2014 0.21 

3/12/2014 0.357 

3/12/2014 0.354 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/512014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/6/2014 

3/6/2014 

0.000866 

0.493 

0.331 

0.399 

0.48 

0.359 

0.0238 

0.479 

0.573 

0.537 

0.709 

0.051 

0.531 

-0.0188 

0.117 

-0.00937 

-0.018 

0.106 

-0.0512 

0.207 

0.251 

Roplrt Dotoct Lab Qual Val Qual Anal llIaI Rl Mil ImIts 

Yes Y 0.0352 0.0352 pci/g 

Yes Y 0.0537 0.0537 pci/g 

Yes Y 0.0721 0.0721 pci/g 

Yes Y 0.0756 0.0756 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0897 0.0897 pci/g 

0.0380 0.0380 pci/g 

0.0769 0.0769 pci/g 

0.109 0.109 pci/g 

0.0547 0.0547 pci/g 

0.0683 0.0683 pci/g 

0.0598 0.0598 pci/g 

0.0558 0.0558 pci/g 

0.0491 0.0491 pci/g 

0.0902 0.0902 pci/g 

0.0804 0.0804 pci/g 

0.0731 0.0731 pci/g 

0.0339 0.0339 pci/g 

0.130 0.130 pci/l 

0.0914 0.0914 pci/l 

0.130 

0.317 

0.258 

0.323 

0.130 pcill 

0.317 pcill 

0.258 pci/l 

0.323 pci/l 

0.0647 0.0647 pci/g 

0.0809 0.0809 pci/g 
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SDG: 16056921 

A.aylmal MetIDI A-01-R 

Sa .... 1B1l 

L T-C-048-2-4-20140220 

L T-C-048-2-4-20140220 

L T-C-048-2-4-20140220 

L T -C-048-2-4-20140220 

L T-C-049-2-4-20140220 

L T -C-049-2-4-20140220 

L T -C-049-2-4-20140220 

L T -C-049-2-4-20140220 

L T-C-049-2-4-20140220 

L T -C-049-2-4-20140220 

L T-XC-020-6-8-20140220 

L T -XC-020-6-8-20140220 

L T -XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

160-5692-7 THORIUM-230 

160-5692-7 URANIUM 233 AND 234 

160-5692-7 URANIUM 

160-5692-7 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

URANIUM-235 

THORIUM-230 

THORIUM 

THORIUM-228 

URANIUM 233 AND 234 

URANIUM 

URANIUM-235 

THORIUM 

THORIUM-228 

THORIUM-230 

URANIUM 

URANIUM 233 AND 234 

URANIUM-235 

L T -XC-020-6-8-20140220LR 160-5692-1 LR THORIUM 

L T -XC-020-6-8-20140220LR 160-5692-1 LR THORIUM-228 

L T -XC-020-6-8-20140220LR 160-5692-1 LR THORIUM-230 

LT-XC-020-6-8-20140220LR 160-5692-1 LR URANIUM 

L T -XC-020-6-8-20140220LR 160-5692-1 LR URANIUM 233 AND 234 

L T -XC-020-6-8-20140220LR 160-5692-1 LR URANIUM-235 

A.aylmal MetIDI E901.1 

Sa .... 1B1l 

Anal Data Result 

3/6/2014 0.376 

3/12/2014 0.23 

3/12/2014 0.193 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

Anal Data 

-0.00289 

0.481 

0.383 

0.467 

0.394 

0.407 

-0.00487 

0.349 

0.414 

0.447 

0.416 

0.692 

0.0852 

0.2924 

0.3629 

0.3938 

0.4685 

0.5295 

-0.01051 

Result 

Replrt Dotaet Lab Qual Val Qual Anal lJIaI RL Mil IlIIts 

Yes Y 0.0375 0.0375 pci/g 

Yes Y 0.107 0.107 pci/g 

Yes Y 0.0643 0.0643 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

Replrt Dobet Lab Qual Val Qual Anal lJIaI 

0.0702 0.0702 pci/g 

0.0341 0.0341 pci/g 

0.0515 0.0515 pci/g 

0.0899 0.0899 pci/g 

0.0475 0.0475 pci/g 

0.0674 0.0674 pci/g 

0.0674 0.0674 pci/g 

0.0662 0.0662 pci/g 

0.103 0.103 pci/g 

0.0714 0.0714 pci/g 

0.122 0.122 pci/g 

0.0981 0.0981 pci/g 

0.122 0.122 pci/g 

0.0337 0.0337 pci/g 

0.0893 0.0893 pci/g 

0.0515 0.0515 pci/g 

0.0915 0.0915 pci/g 

0.0917 0.0917 pci/g 

0.106 0.106 pci/g 

RL Mil IlIIts 
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SDG: 16056921 

AmQD:al Mothod E901.1 

SallJlloll tOO S_101l Chomal N_ 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601078771A COBAlT-60 

1601078771A lEAD-214 

1601078771A BISMUTH-214 

1601078771A POTASSIUM-40 

1601 078771 A PROTACTINIUM 231 

1601078771 A Protactinium 234 

1601078771A lEAD-212 

1601078771A BISMUTH-212 

1601078771A AMERICIUM-241 

1601078771A ACTINIUM 228 

1601078771A 

1601079551A 

1601079551A 

CESIUM-137 

CESIUM-137 

Protactinium 234 

1601079551A RADIUM-228 

1601079551A PROTACTINIUM 231 

1601079551A POTASSIUM-40 

1601079551A lEAD-214 

1601079551A lEAD-212 

1601079551A COBAl T-60 

1601079551A RADIUM-226 

1601079551A BISMUTH-214 

1601079551A BISMUTH-212 

1601079551A AMERICIUM-241 

1601079551A ACTINIUM 228 

1601079551A lEAD-210 

Anal Data 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

3/412014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

RoSUlt 

-0.1425 

-1.771 

2.846 

-51.2 

8.099 

45 

-1.979 

o 

6.511 

9.046 

1.815 

0.000407 

-0.13 

0.009706 

0.01801 

o 

0.005871 

0.002962 

0.0001524 

-0.00556 

0.003687 

0.01583 

0.001496 

0.009706 

0.03886 

ROPlI't Dotoct Lab Qual Val Qual Rnal llIaI 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL 

3.89 

9.05 

10.3 

61.2 

110 

486 

7.23 

43.0 

5.57 

11.2 

3.47 

0.00381 

0.764 

Mil. 

3.89 

9.05 

10.3 

61.2 

110 

486 

7.23 

43.0 

5.57 

11.2 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

pcill 

3.47 pci/l 

0.00381 pci/g 

0.764 pCilg 

0.0166 0.0166 pci/g 

0.100 0.100 pci/g 

0.0805 0.0805 pci/g 

0.00780 0.00780 pci/g 

0.00703 0.00703 pci/g 

0.00380 0.00380 pci/g 

0.0812 0.0812 pci/g 

0.0113 0.0113 pci/g 

0.0505 0.0505 pci/g 

0.00603 0.00603 pci/g 

0.0166 0.0166 pci/g 

0.0865 0.0865 pci/g 
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SDG: 16056921 

AtBytEaI Mothod E901 .1 

SallJllII II 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-042-6-8-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-1 0-12-20140220 

1.00 Sglll II ebomal Nn 

1601079551A URANIUM-235 

1601079551A THALLlUM-208 

1601079551A URANIUM 

1601079551A THORIUM-234 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-2 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-3 

LEAD-214 

RADIUM-228 

THALLlUM-208 

THORIUM-234 

URANIUM 

RADIUM-226 

POTASSIUM-40 

Protactinium 234 

LEAD-212 

PROTACTINIUM 231 

ACTINIUM 228 

BISMUTH-212 

BISMUTH-214 

LEAD-210 

URANIUM-235 

LEAD-214 

BISMUTH-212 

PROTACTINIUM 231 

URANIUM-235 

THORIUM-234 

THALLlUM-208 

Anal Dato 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

Rosult 

0.01139 

0.003029 

0.03113 

0.03113 

0.203 

0.253 

0.0819 

0.191 

0.191 

0.546 

5.59 

0.815 

0.244 

-0.0738 

0.253 

0.26 

0.195 

0.674 

0.0312 

0.361 

0.434 

-0.202 

0.0267 

0.547 

0.152 

Rop ... t Damet Lab Qual Val Qual Rnal lJIai 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL Mil. 

0.0177 0.0177 pci/g 

0.00480 0.00480 pci/g 

0.0779 0.0779 pci/g 

0.0779 0.0779 pci/g 

0.0101 0.0101 pci/g 

0.0155 0.0155 pci/g 

0.00523 0.00523 pci/g 

0.116 0.116 pci/g 

0.116 0.116 pci/g 

0.109 0.109 pci/g 

0.0627 0.0627 pci/g 

0.561 0.561 pci/g 

0.00900 0.00900 pci/g 

0.137 0.137 pci/g 

0.0155 0.0155 pci/g 

0.0534 0.0534 pci/g 

0.0104 0.0104 pci/g 

0.123 0.123 pci/g 

0.0310 0.0310 pci/g 

0.0127 0.0127 pci/g 

0.0700 0.0700 pci/g 

0.190 0.190 pci/g 

0.0333 0.0333 pci/g 

0.141 0.141 pci/g 

0.00649 0.00649 pci/g 
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Sagllll) 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-043-10-12-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-044-6-8-20140220 

CC-C-045-6-8-20140220 

160-5692-3 RADIUM-228 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-3 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-4 

160-5692-6 

RADIUM-226 

Protactinium 234 

POTASSIUM-40 

LEAD-212 

URANIUM 

BISMUTH-214 

ACTINIUM 228 

LEAD-210 

POTASSIUM-40 

ACTINIUM 228 

BISMUTH-212 

BISMUTH-214 

LEAD-210 

LEAD-214 

THORIUM-234 

THALLlUM-208 

URANIUM 

Protactinium 234 

RADIUM-226 

RADIUM-228 

PROTACTINIUM 231 

URANIUM-235 

LEAD-212 

LEAD-214 

Anal Data Kasun 

3/4/2014 0.44 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

31412014 

314/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

1.6 

6.72 

0.47 

0.547 

0.327 

0.44 

0.306 

4.64 

0.157 

0.19 

0.136 

0.165 

0.141 

0.201 

0.0507 

0.201 

0.769 

0.409 

0.157 

-0.0768 

0.0247 

0.143 

0.384 

Kapurt Dataet Lab Qual Val Qual Hnal lJIaI RL Mil ~ 

Yes Y 0.0235 0.0235 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

0.119 0.119 pci/g 

0.802 0.802 pci/g 

0.0634 0.0634 pci/g 

0.00966 0.00966 pci/g 

0.141 0.141 pci/g 

0.0126 0.0126 pci/g 

0.0235 0.0235 pci/g 

0.128 0.128 pci/g 

0.0703 0.0703 pci/g 

0.0158 0.0158 pci/g 

0.0647 0.0647 pci/g 

0.0125 0.0125 pci/g 

0.119 0.119 pci/g 

0.0119 0.0119 pci/g 

0.118 0.118 pci/g 

0.00612 0.00612 pci/g 

0.118 0.118 pci/g 

0.840 0.840 pci/g 

0.123 0.123 pci/g 

0.0158 0.0158 pci/g 

0.162 0.162 pci/g 

0.0236 0.0236 pci/g 

0.00913 0.00913 pci/g 

0.0140 0.0140 pci/g 
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SaQlIII IJ .. SAIII IJ Chama! NaJJI 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20140220 

CC-C-045-6-8-20 140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20 140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-6 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

POTASSIUM-40 

PROTACTINIUM 231 

RADIUM-226 

ACTINIUM 228 

THALLlUM-208 

RADIUM-228 

Protactinium 234 

THORIUM-234 

LEAD-210 

BISMUTH-212 

URANIUM-235 

URANIUM 

BISMUTH-214 

LEAD-212 

LEAD-210 

BISMUTH-214 

BISMUTH-212 

ACTINIUM 228 

LEAD-214 

POTASSIUM-40 

PROTACTINIUM 231 

LEAD-212 

RADIUM-226 

URANIUM-235 

URANIUM 

Anal Data 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

Rasolt 

8.59 

0.0966 

0.897 

0.445 

0.152 

0.445 

1.46 

0.631 

0.392 

0.494 

0.038 

0.631 

0.342 

0.489 

0.506 

0.485 

0.596 

0.538 

0.539 

8.05 

0.257 

0.581 

1.15 

0.0404 

0.61 

Rap ... t Damet Lab Qual Val Qual RnaI llIai RL Mil. 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

0.0752 0.0752 pci/g 

0.138 0.138 pci/g 

0.128 0.128 pci/g 

0.0201 0.0201 pci/g 

0.00708 0.00708 pci/g 

0.0201 0.0201 pci/g 

0.691 0.691 pci/g 

0.155 0.155 pci/g 

. 0.147 0.147 pci/g 

0.0637 0.0637 pci/g 

0.0344 0.0344 pci/g 

0.155 0.155 pci/g 

0.0136 0.0136 pci/g 

0.00978 0.00978 pci/g 

0.159 0.159 pci/g 

0.0171 0.0171 pci/g 

0.0899 0.0899 pci/g 

0.0303 0.0303 pci/g 

0.0177 0.0177 pci/g 

0.0981 0.0981 pci/g 

0.260 0.260 pci/g 

0.0141 0.0141 pci/g 

0.191 0.191 pci/g 

0.0430 0.0430 pci/g 

0.196 0.196 pci/g 
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CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

CC-C-046-6-8-20140220 

FB027 -20140220 

FB027 -20140220 

FB027 -20140220 

FB027 -20140220 

FB027 -20140220 

FB027 -20140220 

FB027 -20140220 

FB027 -20140220 

FB027 -20140220 

L T-C-048-2-4-20140220 

L T -C-048-2-4-20140220 

L T -C-048-2-4-20140220 

L T -C-048-2-4-20140220 

L T-C-048-2-4-20140220 

L T-C-048-2-4-20140220 

L T -C-048-2-4-20140220 

L T -C-048-2-4-20140220 

L T -C-048-2-4-20140220 

L T -C-048-2-4-20140220 

L T -C-048-2-4-20140220 

L T-C-048-2-4-20140220 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-8 

160-5692-5 

160-5692-5 

160-5692-5 

160-5692-5 

160-5692-5 

160-5692-5 

160-5692-5 

160-5692-5 

160-5692-5 

160-5692-7 

160-5692-7 

160-5692-7 

160-5692-7 

160-5692-7 

160-5692-7 

160-5692-7 

160-5692-7 

160-5692-7 

160-5692-7 

160-5692-7 

160-5692-7 

THORIUM-234 

THALLlUM-208 

RADIUM-228 

Protactinium 234 

BISMUTH-214 

POTASSI UM-40 

BISMUTH-212 

CESIUM-137 

LEAD-212 

LEAD-214 

PROTACTINIUM 231 

Protactinium 234 

ACTINIUM 228 

THORIUM-234 

BISMUTH-214 

URANIUM-235 

URANIUM 

THALLlUM-208 

RADIUM-226 

Protactinium 234 

PROTACTINIUM 231 

POTASSIUM-40 

LEAD-214 

RADIUM-228 

LEAD-210 

Anal Data 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

3/412014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

Hasult 

0.61 

0.188 

0.538 

1.6 

3.86 

-41.1 

1.93 

-0.34 

0.274 

3.67 

-24.5 

-220 

7.2 

0.356 

0.324 

0.0176 

0.356 

0.118 

0.922 

0.62 

-0.111 

11 

0.366 

0.332 

0.296 

Rop ... t Dotoet Lab Qual Val Qual Rnal 1IIa1 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

. Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

u 
u 

u 
u 
u 

u 
u 
u 

u 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL Mil. 

0.196 0.196 pci/g 

0.00921 0.00921 pci/g 

0.0303 0.0303 pci/g 

1.02 1.02 pci/g 

9.58 

61.3 

48.0 

4.07 

6.79 

9.43 

109 

620 

12.9 

0.144 

0.0141 

9.58 

61.3 

48.0 

4.07 

6.79 

9.43 

109 

620 

12.9 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

0.144 pci/g 

0.0141 pci/g 

0.0315 0.0315 pci/g 

0.144 0.144 pci/g 

0.00629 0.00629 pci/g 

0.140 0.140 pci/g 

1.09 

0.181 

1.09 

0.181 

pci/g 

pci/g 

0.0706 0.0706 pci/g 

0.0139 0.0139 pci/g 

0.0238 0.0238 pci/g 

0.139 0.139 pci/g 
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Salllll8l1 

L T -C-048-2-4-20140220 

L T -C-048-2-4-20140220 

L T -C-048-2-4-20140220 

L T -C-049-2-4-20140220 

L T -C-049-2-4-20140220 

L T -C-049-2-4-20140220 

L T-C-049-2-4-20140220 

L T-C-049-2-4-20140220 

L T -C-049-2-4-20140220 

L T-C-049-2-4-20140220 

L T-C-049-2-4-20140220 

L T -C-049-2-4-20140220 

L T-C-049-2-4-20140220 

L T -C-049-2-4-20140220 

L T -C-049-2-4-20 140220 

L T-C-049-2-4-20140220 

L T -C-049-2-4-20140220 

L T -C-049-2-4-20140220 

L T-XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

L T -XC-020-6-8-20140220 

L T -XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

L T -XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

160-5692-7 BISMUTH-212 

160-5692-7 ACTINIUM 228 

160-5692-7 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-9 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

LEAD-212 

LEAD-214 

BISMUTH-212 

BISMUTH-214 

LEAD-212 

URANIUM 

POTASSIUM-40 

PROTACTINIUM 231 

Protactinium 234 

RADIUM-226 

RADIUM-228 

ACTINIUM 228 

THALLlUM-208 

THORIUM-234 

URANIUM-235 

LEAD-210 

ACTINIUM 228 

BISMUTH-212 

BISMUTH-214 

LEAD-210 

LEAD-212 

LEAD-214 

URANIUM 

Anal Data Rasun 
3/4/2014 0.432 

3/4/2014 0.332 

3/4/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

0.343 

0.511 

0.617 

0.44 

0.596 

0.587 

7.41 

0.0651 

1.23 

1.06 

0.548 

0.548 

0.179 

0.587 

0.065 

0.5 

0.557 

0.648 

0.379 

0.434 

0.595 

0.412 

0.391 

Raport Domet Lab Qual Val Qual Rnal wal RL Mil !mlts 

Yes Y 0.0941 0.0941 pci/g 

Yes Y 0.0238 0.0238 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U U 

0.00983 0.00983 pci/g 

0.0139 0.0139 pci/g 

0.0878 0.0878 pci/g 

0.0131 0.0131 pci/g 

0.0104 0.0104 pci/g 

0.166 0.166 pci/g 

0.0749 0.0749 pci/g 

0.153 0.153 pci/g 

0.620 0.620 pci/g 

0.137 0.137 pci/g 

0.0216 0.0216 pci/g 

0.0216 0.0216 pci/g 

0.00699 0.00699 pci/g 

0.166 0.166 pci/g 

0.0358 0.0358 pci/g 

0.156 0.156 pci/g 

0.0242 0.0242 pci/g 

0.0850 0.0850 pci/g 

0.0125 0.0125 pci/g 

0.138 0.138 pci/g 

0.0101 0.0101 pci/g 

0.0138 0.0138 pci/g 

0.146 0.146 pci/g 
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Saqloll 

L T-XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

L T-XC-020-6-8-20140220 

L T -XC-020-6-8-20140220 

~ SOlo II Cha ... aI NIIIII 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

160-5692-1 

PROTACTINIUM 231 

URANIUM-235 

THORIUM-234 

RADIUM-228 

Protactinium 234 

POTASSI UM-40 

THALLlUM-208 

RADIUM-226 

L T-XC-020-6-8-20140220LR 160-5692-1 LR CESIUM-137 

L T -XC-020-6-8-20140220LR 160-5692-1 LR COBALT -60 

LT-XC-020-6-8-20140220LR 160-5692-1 LR BISMUTH-214 

LT-XC-020-6-8-20140220LR 160-5692-1LR PROTACTINIUM 231 

L T-XC-020-6-8-20140220LR 160-5692-1 LR BISMUTH-212 

L T -XC-020-6-8-20140220LR 160-5692-1 LR RADIUM-228 

L T -XC-020-6-8-20140220LR 160-5692-1 LR AMERICIUM-241 

LT-XC-020-6-8-20140220LR 160-5692-1LR ACTINIUM 228 

L T -XC-020-6-8-20140220LR 160-5692-1 LR LEAD-210 

L T -XC-020-6-8-20140220LR 160-5692-1 LR LEAD-212 

LT-XC-020-6-8-20140220LR 160-5692-1LR POTASSIUM-40 

L T-XC-020-6-8-20140220LR 160-5692-1 LR Protactinium 234 

L T-XC-020-6-8-20140220LR 160-5692-1 LR RADIUM-226 

L T -XC-020-6-8-20140220LR 160-5692-1 LR THALLlUM-208 

L T -XC-020-6-8-20140220LR 160-5692-1 LR LEAD-214 

L T -XC-020-6-8-20140220LR 160-5692-1 LR URANIUM-235 

L T -XC-020-6-8-20140220LR 160-5692-1 LR THORIUM-234 

Anal Data 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

Rasolt 

-0.26 

0.0486 

0.391 

0.557 

1.69 

11.5 

0.174 

0.895 

-0.003057 

-0.000159 

0.3664 

0.06257 

0.5963 

0.5494 

0.003479 

0.5494 

0.4502 

0.5488 

11.91 

1.423 

0.8809 

0.1777 

0.4179 

0.03794 

0.4162 

Rapurt Dotoct Lab Qual Val Qual RnallJlal RL Mil. 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

UF 

U 

U 

U 

U 

U 

U 

0.199 0.199 pci/g 

0.0394 0.0394 pci/g 

0.146 0.146 pci/g 

0.0242 0.0242 pci/g 

0.706 0.706 pci/g 

0.0712 0.0712 pci/g 

0.00777 0.00777 pci/g 

0.151 0.151 pci/g 

0.00790 0.00790 pci/g 

0.00827 0.00827 pci/g 

0.0131 0.0131 pci/g 

0.138 0.138 pci/g 

0.0776 0.0776 pci/g 

0.0229 0.0229 pci/g 

0.0182 0.0182 pci/g 

0.0229 0.0229 pci/g 

0.147 0.147 pci/g 

0.0127 0.0127 pci/g 

0.0748 0.0748 pci/g 

0.749 0.749 pci/g 

0.138 0.138 pci/g 

0.00598 0.00598 pci/g 

0.0123 0.0123 pci/g 

0.0322 0.0322 pci/g 

0.157 0.157 pci/g 
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SDG: 16056921 

A!Byttal MotIDI E901.1 

SalllllB II LmS_1B1l ChnaiNana Anal Dato Rosult Ro~ ... t Dotoet Lab Qual Val Qual RnallJlaI RL Mil. ~Its 

L T-XC-020-6-8-20140220LR 160-5692-1LR URANIUM 3/4/2014 0.4162 Yes Y 0.157 0.157 pci/g 

A!Byttal MotIDI E903.0 

SalllllB II LmS_1B1l ChomaiNana Anal Dato Rosult Ro~ ... t Dotoet Lab Qual Val Qual RnallJlal RL Mil. ~Its 

1601078681A 1601078681A RADIUM-226 2/28/2014 0.1267 Yes Y U U 0.180 0.180 pcill 

FB027 -20140220 160-5692-5 RADIUM-226 2/28/2014 -0.0255 Yes Y U U 0.202 0.202 pci/l 

Analyttal MotIDI E904.0 

SalllllB II LmS8D1I1B1l ChomaiNana Anal Dato Rosult Ro~ ... t Dotoet Lab Qual Val Qual Rnallllal RL Mil. ~Its 

1601078671A 1601078671A RADIUM-228 3/3/2014 0.02661 Yes Y U U 0.286 0.286 pci/l 

FB027 -20140220 160-5692-5 RADIUM-228 3/3/2014 -0.102 Yes Y U U 0.366 0.366 pci/l 
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SDG: 16056971 

AlIIQttal MaUDI A-O 1-R 

SaglB I) Lab SIIIIIIB I) Chamal Nm 

1601080191A 

1601080191A 

1601080191A 

1601080211A 

1601080211A 

1601080211A 

1601080241A 

1601080241A 

1601080241A 

1601091971A 

1601091971A 

1601091971A 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

FB029-20140224 

FB029-20140224 

FB029-20140224 

FB029-20140224 

FB029-20140224 

FB029-20140224 

L T-C-060-6-8-20140224 

1601080191A THORIUM-228 

1601080191A THORIUM-230 

1601080191A THORIUM 

1601080211A URANIUM 

1601080211A URANIUM-235 

1601080211A URANIUM 233 AND 234 

1601080241A THORIUM 

1601080241A THORIUM-228 

1601080241A THORIUM-230 

1601091971A URANIUM-235 

1601091971A URANIUM 233 AND 234 

1601091971A URANIUM 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-5 

160-5697-5 

160-5697-5 

160-5697-5 

160-5697-5 

160-5697-5 

160-5697-1 

THORIUM-228 

THORIUM 

THORIUM-230 

URANIUM 

URANIUM 233 AND 234 

URANIUM-235 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM-230 

THORIUM-228 

THORIUM 

THORIUM-228 

Anal DatH 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/512014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/6/2014 

Rasult 

-0.04209 

0.006558 

0.1606 

0.009675 

-0.00517 

0.07756 

o 

0.03541 

0.009356 

-0.002343 

0.02636 

0.01816 

0.472 

0.576 

0.561 

0.614 

0.59 

0.0455 

-0.01 

-0.0201 

0.0643 

0.128 

0.0882 

-0.0282 

0.388 

Rap ... t DBtHct Lab Qual Val Qual Anal llIai Rl Mil. 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.574 0.574 pci/l 

0.341 0.341 pci/l 

0.339 0.339 pci/l 

0.126 0.126 pci/l 

0.126 0.126 pci/l 

0.164 0.164 pci/l 

0.0298 0.0298 pci/g 

0.0860 0.0860 pci/g 

0.0455 0.0455 pci/g 

0.0569 0.0569 pci/g 

0.0522 0.0522 pci/g 

0.0456 0.0456 pci/g 

0.105 0.105 pci/g 

0.0411 0.0411 pci/g 

0.0628 0.0628 pci/g 

0.0483 0.0483 pci/g 

0.0786 0.0786 pci/g 

0.0753 0.0753 pci/g 

0.139 0.139 pci/l 

0.139 0.139 pci/l 

0.0643 0.0643 pci/l 

0.132 0.132 pci/l 

0.105 0.105 pci/l 

0.161 0.161 pci/l 

0.109 0.109 pci/g 
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SDG: 16056971 

AMylEal Matlllll A-O 1-R 

Sa.1II I) 

L T-C-060-6-8-20140224 

L T-C-060-6-8-20140224 

L T -C-060-6-8-20140224 

L T-C-060-6-8-20140224 

L T-C-060-6-8-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T-G-029-4-6-20140224 

L T-G-029-4-6-20140224 

L T-G-029-4-6-20140224 

L T -G-029-4-6-20140224 

L T -G-029-4-6-20140224 

L T-G-029-4-6-20140224 

AMylEal Matlllll E901.1 

Sa.1II I) 

1601 078771 A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1m S_III I) Chamal NID 

160-5697-1 THORIUM-230 

160-5697-1 THORIUM 

160-5697-1 

160-5697-1 

160-5697-1 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-3 

160-5697-3 

160-5697-3 

160-5697-3 

160-5697-3 

160-5697-3 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM-228 

THORIUM-230 

THORIUM 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM-230 

THORIUM 

THORIUM-228 

URANIUM 233 AND 234 

URANIUM 

URANIUM-235 

1m S_III I) Chamal NID 

1601078771A AMERICIUM-241 

1601078771A BISMUTH-214 

1601078771A CESIUM-137 

1601078771A ACTINIUM 228 

1601078771A BISMUTH-212 

Anal Data Rasolt 

3/6/2014 0.273 

3/6/2014 0.394 

3/12/2014 

3/12/2014 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

0.0351 

0.581 

0.418 

1.01 

0.953 

0.805 

0.0398 

0.776 

0.72 

0.81 

0.763 

0.705 

0.407 

0.507 

-0.0047 

Anal Data Rasolt 

2/28/2014 6.511 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2.846 

1.815 

9.046 

o 

RaplI't IIBtact Lab Qual Val Qual HnallJlal RL Mil ... Its 

Yes Y 0.0372 0.0372 pci/g 

Yes Y 0.0370 0.0370 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 0.0694 0.0694 pci/g 

0.0695 0.0695 pci/g 

0.0322 0.0322 pci/g 

0.118 0.118 pci/g 

0.0682 0.0682 pci/g 

0.0679 0.0679 pci/g 

0.0398 0.0398 pci/g 

0.0725 0.0725 pci/g 

0.0756 0.0756 pci/g 

0.0658 0.0658 pci/g 

0.0378 0.0378 pci/g 

0.121 0.121 pci/g 

0.0573 0.0573 pci/g 

0.0572 0.0572 pci/g 

U 0.0651 0.0651 pci/g 

RaplI't IIBtact Lab Qual Val Qual HnallJlal RL Mil 

Yes Y 5.57 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

10.3 

3.47 

11.2 

43.0 

5.57 

10.3 

3.47 

11.2 

43.0 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 
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SDG: 16056971 

Amy tical MatIDI E901.1 

SallJllII I) 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

DUP028-20140224 

Lab S_III I) Chamal NIIIII 

1601078771A COBALT-60 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601079551A 

1601079551A 

1601079551A 

LEAD-212 

LEAD-214 

POTASSIUM-40 

Protactinium 234 

PROTACTINIUM 231 

COBALT-60 

LEAD-212 

LEAD-210 

1601079551A POTASSIUM-40 

1601079551A URANIUM-235 

1601079551A PROTACTINIUM 231 

1601079551A RADIUM-226 

1601079551A Protactinium 234 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

160-5697-4 

THORIUM-234 

RADIUM-228 

CESIUM-137 

LEAD-214 

BISMUTH-214 

URANIUM 

BISMUTH-212 

AMERICIUM-241 

THALLlUM-208 

ACTINIUM 228 

THORIUM-234 

Anal Data 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

3/412014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/5/2014 

Rasult 

-0.1425 

-1.979 

-1.771 

-51.2 

45 

8.099 

0.0001524 

0.002962 

0.03886 

o 

0.01139 

0.01801 

-0.00556 

-0.13 

0.03113 

0.009706 

0.000407 

0.005871 

0.003687 

0.03113 

0.01583 

0.001496 

0.003029 

0.009706 

0.301 

RaplI't DBtact Lab Qual Val Qual Anal llIaI 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL 

3.89 

7.23 

9.05 

61.2 

486 

110 

0.00380 

0.00703 

0.0865 

Mil. 

3.89 pci/l 

7.23 pci/l 

9.05 pci/l 

61.2 pci/l 

486 pci/l 

110 pci/l 

0.00380 pci/g 

0.00703 pci/g 

0.0865 pci/g 

0.0805 0.0805 pci/g 

0.0177 0.0177 pci/g 

0.100 0.100 pci/g 

0.0812 0.0812 pci/g 

0.764 0.764 pci/g 

0.0779 

0.0166 

0.00381 

0.00780 

0.0113 

0.0779 

0.0505 

0.00603 

0.00480 

0.0166 

0.129 

0.0779 pci/g 

0.0166 pci/g 

0.00381 pci/g 

0.00780 pci/g 

0.0113 pci/g 

0.0779 pci/g 

0.0505 pci/g 

0.00603 pci/g 

0.00480 pci/g 

0.0166 pci/g 

0.129 pci/g 
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SDG: 16056971 

AlIQttal Motlol E901.1 

Sa .... 1B II IBJ S8I!JI1B II CholUcai NIIIII 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

DUP028-20140224 

FB029-20140224 

FB029-20140224 

FB029-20140224 

FB029-20140224 

FB029-20140224 

FB029-20140224 

FB029-20140224 

FB029-20140224 

FB029-20140224 

L T-C-060-6-8-20140224 

L T -C-060-6-8-20140224 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-4 

160-5697-5 

160-5697-5 

160-5697-5 

160-5697-5 

160-5697-5 

160-5697-5 

160-5697-5 

160-5697-5 

160-5697-5 

160-5697-1 

160-5697-1 

URANIUM 

LEAD-212 

LEAD-214 

URANIUM-235 

POTASSIUM-40 

PROTACTINIUM 231 

Protactinium 234 

RADIUM-226 

RADIUM-228 

ACTINIUM 228 

LEAD-210 

BISMUTH-214 

BISMUTH-212 

THALLlUM-208 

Protactinium 234 

PROTACTINIUM 231 

LEAD-214 

POTASSIUM-40 

ACTINIUM 228 

BISMUTH-214 

LEAD-212 

CESIUM-137 

BISMUTH-212 

RADIUM-226 

BISMUTH-214 

Anal Data 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

3/512014 

3/5/2014 

Rosun 

0.301 

0.306 

0.309 

0.05 

7.9 

0.157 

0.93 

0.727 

0.296 

0.296 

0.326 

0.274 

0.302 

0.106 

221 

24.5 

-3.34 

44.6 

11.5 

9.64 

1.35 

0.118 

30.4 

0.701 

0.269 

Roport Dotaet Lab Qual Val Qual Anal Wal RL Mil. 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.129 0.129 pci/g 

0.0109 0.0109 pci/g 

0.0132 0.0132 pci/g 

0.0344 0.0344 pci/g 

0.0872 0.0872 pci/g 

0.194 0.194 pci/g 

0.734 0.734 pci/g 

0.146 0.146 pci/g 

0.0238 0.0238 pci/g 

0.0238 0.0238 pci/g 

0.133 0.133 pci/g 

0.0147 0.0147 pci/g 

0.0717 0.0717 pci/g 

0.00760 0.00760 pci/g 

504 504 pci/l 

103 

11.3 

71.3 

13.4 

10.3 

7.85 

4.29 

48.1 

103 

11.3 

71.3 

13.4 

10.3 

7.85 

4.29 

48.1 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

0.136 0.136 pci/g 

0.0129 0.0129 pci/g 
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SDG: 16056971 

AnaytEal Mathod E901.1 

Sa!lJllII II 

L T -C-060-6-8-20140224 

L T-C-060-6-8-20140224 

L T -C-060-6-8-20140224 

L T -C-060-6-8-20140224 

L T-C-060-6-8-20140224 

L T-C-060-6-8-20140224 

L T -C-060-6-8-20140224 

L T -C-060-6-8-20140224 

L T-C-060-6-8-20140224 

L T-C-060-6-8-20140224 

L T -C-060-6-8-20140224 

L T -C-060-6-8-20140224 

L T -C-060-6-8-20140224 

L T -G-028-8-10-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-10-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

L T -G-028-8-1 0-20140224 

... S_III II Chancal NIIIIII 

160-5697-1 URANIUM-235 

160-5697-1 URANIUM 

160-5697-1 LEAD-214 

160-5697-1 LEAD-212 

160-5697-1 

160-5697-1 

160-5697-1 

160-5697-1 

160-5697-1 

160-5697-1 

160-5697-1 

160-5697-1 

160-5697-1 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

160-5697-2 

PROTACTINIUM 231 

LEAD-210 

BISMUTH-212 

THORIUM-234 

THALLlUM-208 

RADIUM-228 

ACTINIUM 228 

Protactinium 234 

POTASSIUM-40 

BISMUTH-212 

ACTINIUM 228 

BISMUTH-214 

LEAD-210 

LEAD-212 

LEAD-214 

POTASSIUM-40 

PROTACTINIUM 231 

Protactinium 234 

RADIUM-226 

RADIUM-228 

THALLI U M-208 

Anal Dato Basult 

3/5/2014 0.0542 

3/5/2014 0.356 

3/5/2014 0.309 

3/5/2014 0.31 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/7/2014 

31712014 

3/7/2014 

3/7/2014 

31712014 

3/7/2014 

31712014 

31712014 

3/7/2014 

31712014 

3/7/2014 

31712014 

-0.101 

0.284 

0.366 

0.356 

0.108 

0.355 

0.355 

1.24 

12.1 

1.51 

1.39 

1.04 

1.04 

1.41 

1.16 

20.7 

-0.521 

3.24 

2.61 

1.39 

0.476 

Baport Detoet Lab Qual Val Qual Hnalillal RL Mil ~Its 

Yes Y 0.0304 0.0304 pci/g 

Yes Y 0.147 0.147 pci/g 

Yes Y 0.0134 0.0134 pci/g 

Yes Y 0.0113 0.0113 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

0.168 0.168 pci/g 

0.136 0.136 pci/g 

0.0784 0.0784 pci/g 

0.147 0.147 pci/g 

0.00664 0.00664 pci/g 

0.0227 0.0227 pci/g 

0.0227 0.0227 pci/g 

0.720 0.720 pci/g 

0.0741 0.0741 pci/g 

0.215 0.215 pci/g 

0.0629 0.0629 pci/g 

0.0389 0.0389 pci/g 

0.319 0.319 pci/g 

0.0292 0.0292 pci/g 

0.0351 0.0351 pci/g 

0.188 0.188 pci/g 

0.535 0.535 pci/g 

2.19 2.19 pci/g 

0.350 0.350 pci/g 

0.0629 0.0629 pci/g 

0.0214 0.0214 pci/g 
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AlBYtk:al MatIDI E901.1 

Sall1llo II '''S8II1I101l eba_alN. Anal Data Rasolt Ra~lI't Dotaet Lab Qual Val Qual AnallJlal RL Mil. IlIIts 

L T -G-028-8-10-20140224 160-5697-2 THORIUM-234 31712014 1.48 Yes Y 0.372 0.372 pci/g 

L T -G-028-8-10-20140224 160-5697-2 URANIUM-235 3/7/2014 0.109 Yes Y 0.0799 0.0799 pci/g 

L T -G-028-8-10-20140224 160-5697-2 URANIUM 3/7/2014 1.48 Yes Y 0.372 0.372 pci/g 

L T-G-029-4-6-20140224 160-5697-3 URANIUM-235 3/7/2014 0.0595 Yes Y 0.0443 0.0443 pci/g 

L T-G-029-4-6-20140224 160-5697-3 POTASSI UM-40 3/7/2014 13.1 Yes Y 0.110 0.110 pci/g 

L T-G-029-4-6-20140224 160-5697-3 URANIUM 3/7/2014 0.959 Yes Y 0.221 0.221 pci/g 

L T-G-029-4-6-20140224 160-5697-3 THALLlUM-208 3/7/2014 0.296 Yes Y 0.00995 0.00995 pci/g 

L T-G-029-4-6-20140224 160-5697-3 RADIUM-228 31712014 0.918 Yes Y 0.0336 0.0336 pci/g 

L T-G-029-4-6-20140224 160-5697-3 RADIUM-226 31712014 1.94 Yes Y 0.210 0.210 pci/g 

L T -G-029-4-6-20140224 160-5697-3 THORIUM-234 31712014 0.959 Yes Y 0.221 0.221 pci/g 

L T -G-029-4-6-20140224 160-5697-3 PROTACTINIUM 231 3/7/2014 -0.239 Yes Y U U 0.274 0.274 pci/g 

L T -G-029-4-6-20140224 160-5697-3 LEAD-214 3/7/2014 0.847 Yes Y 0.0205 0.0205 pci/g 

L T -G-029-4-6-20140224 160-5697-3 LEAD-212 3/7/2014 0.927 Yes Y 0.0183 0.0183 pci/g 

L T-G-029-4-6-20140224 160-5697-3 LEAD-210 3/7/2014 0.857 Yes Y 0.202 0.202 pci/g 

L T -G-029-4-6-20140224 160-5697-3 BISMUTH-214 3/7/2014 0.737 Yes Y 0.0183 0.0183 pci/g 

L T -G-029-4-6-20140224 160-5697-3 BISMUTH-212 3/7/2014 1.01 Yes Y 0.125 0.125 pci/g 

L T -G-029-4-6-20140224 160-5697-3 ACTINIUM 228 31712014 0.918 Yes Y 0.0336 0.0336 pci/g 

L T -G-029-4-6-20140224 160-5697-3 Protactinium 234 31712014 1.21 Yes Y U U 1.24 1.24 pci/g 

Analytical MatIDI E903.0 

Sall1llo II '''S8II1I101l eba_alN. Anal Data Rasolt Ra~lI't Dotaet Lab Qual Val Qual AnallJlal RL Mil. IlIIts 

1601078681A 1601078681A RADIUM-226 2/28/2014 0.1267 Yes Y U U 0.180 0.180 pci/l 

FB029-20140224 160-5697-5 RADIUM-226 2/28/2014 0.136 Yes Y U U 0.197 0.197 pci/l 

AlBYtk:al MatIDI E904.0 

Sall1llo II ... S8II1IIB II eba_alN. Anal Data Rasolt Ra~lI't Dotaet Lab Qual Val Qual AnallJlal RL Mil. IlIIts 
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Analytk:al MatIDI E904.0 

SaIllJIB II ImSqlB1l Chamal NII1II Anal Data Hasult Ha~ort IIBtact Lab Qual Val Qual HnallJ)aI RL Mil. DIlts 

1601078671A 1601078671A RADIUM-228 3/3/2014 0.02661 Yes Y U U 0.286 0.286 pcill 

FB029-20140224 160-5697-5 RADIUM-228 3/3/2014 0.155 Yes Y U U 0.383 0.383 pcill 

FB029-20140224LR 160-5697 -5LR RADIUM-228 3/3/2014 0.4336 Yes Y 0.365 0.365 pcill 
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A_tical Matlllll A-O 1-R 

SaglBll LW SIII1IIBIl Chani:al NlIII8 

16010S0191A 

16010S0191A 

16010S0191A 

16010S0211A 

16010S0211A 

16010S0211A 

16010S0241A 

16010S0241A 

16010S0241A 

1601091971A 

1601091971A 

1601091971A 

CC-C-04S-2-4-20140221 

CC-C-04S-2-4-20140221 

CC-C-04S-2-4-20140221 

CC-C-04S-2-4-20140221 

CC-C-04S-2-4-20140221 

CC-C-04S-2-4-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

FB02S-20140221 

16010S0191A THORIUM-230 

16010S0191A THORIUM 

16010S0191A THORIUM-22S 

16010S0211A URANIUM 233 AND 234 

16010S0211A URANIUM 

16010S0211A URANIUM-235 

16010S0241A THORIUM 

16010S0241A THORIUM-22S 

16010S0241A THORIUM-230 

1601091971A URANIUM 

1601091971A URANIUM-235 

1601091971A URANIUM 233 AND 234 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-5 

THORIUM-230 

THORIUM-22S 

THORIUM 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM-230 

THORIUM-22S 

THORIUM 

URANIUM 233 AND 234 

URANIUM 

URANIUM-235 

URANIUM-235 

Anal Data 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/512014 

Rasult 

0.00655S 

0.1606 

-0.04209 

0.07756 

0.009675 

-0.00517 

o 

0.03541 

0.009356 

0.01S16 

-0.002343 

0.02636 

0.359 

0.3S3 

0.317 

0.0193 

0.39S 

0.371 

0.40S 

0.269 

0.297 

0.612 

0.55S 

0.0342 

o 

Raport I18tact Lab Qual Val Qual Rnallllal 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rl MIl 

0.341 0.341 pcill 

0.339 0.339 pci/l 

0.574 0.574 pci/l 

0.164 0.164 pci/l 

0.126 0.126 pci/l 

0.126 0.126 pci/l 

0.029S 0.0298 pci/g 

0.0860 0.0860 pci/g 

0.0455 0.0455 pci/g 

0.0456 0.0456 pci/g 

0.0569 0.0569 pci/g 

0.0522 0.0522 pci/g 

0.0679 0.0679 pci/g 

0.0637 0.0637 pci/g 

0.0575 0.0575 pci/g 

0.0763 0.0763 pci/g 

0.0733 0.0733 pci/g 

0.0795 0.0795 pci/g 

0.0548 0.0548 pci/g 

0.106 0.106 pci/g 

0.0546 0.0546 pci/g 

0.0773 0.0773 pci/g 

0.0594 0.0594 pci/g 

0.0676 0.0676 pci/g 

0.0777 0.0777 pci/l 
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AlUQtEal MatIDI A-O 1-R 

SallJllII I) 

FB028-20140221 

FB028-20140221 

FB028-20140221 

FB028-20140221 

FB028-20140221 

L T -G-026-4-6-20140221 

L T -G-026-4-6-20140221 

L T -G-026-4-6-20140221 

L T -G-026-4-6-20140221 

L T -G-026-4-6-20140221 

L T-G-026-4-6-20140221 

L T -G-027 -8-10-20140221 

L T -G-027 -8-10-20140221 

L T-G-027-8-10-20140221 

L T -G-027 -8-10-20140221 

L T -G-027 -8-10-20140221 

L T-G-027-8-10-20140221 

AlUQtEal MatIDI E901.1 

sallJllII I) 

1601 078771 A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

... S_III I) Chamal NlIIIJ 

160-5703-5 

160-5703-5 

160-5703-5 

160-5703-5 

160-5703-5 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-4 

160-5703-4 

160-5703-4 

160-5703-4 

160-5703-4 

160-5703-4 

URANIUM 233 AND 234 

URANIUM 

THORIUM-230 

THORIUM 

THORIUM-228 

THORIUM 

THORIUM-228 

THORIUM-230 

URANIUM 

URANIUM 233 AND 234 

URANIUM-235 

THORIUM 

THORIUM-230 

THORIUM-228 

URANIUM-235 

URANIUM 

URANIUM 233 AND 234 

1601 078771 A PROTACTINIUM 231 

1601 078771 A Protactinium 234 

1601078771A AMERICIUM-241 

1601078771A BISMUTH-212 

1601078771A BISMUTH-214 

Anal Data 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/612014 

3/6/2014 

3/6/2014 

3/12/2014 

3/12/2014 

3/12/2014 

Anal Data 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

Kasult 

-0.0026 

0.0143 

0.237 

-0.00873 

0.057 

0.348 

0.481 

0.408 

0.258 

0.193 

0.0384 

0.481 

0.257 

0.335 

0.022 

0.635 

0.644 

Kasult 

8.099 

45 

6.511 

o 

2.846 

Kapurt DBtact Lab Qual Val Qual Rnal Wal 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Kapurt DBtact Lab Qual Val Qual Rnal Wal 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

RL 

0.142 

0.148 

0.151 

0.121 

0.228 

Mil. 

0.142 pcill 

0.148 pcill 

0.151 pcill 

0.121 pcill 

0.228 pcill 

0.0549 0.0549 pci/g 

0.0858 0.0858 pci/g 

0.0630 0.0630 pci/g 

0.0719 0.0719 pci/g 

0.0773 0.0773 pci/g 

0.0896 0.0896 pci/g 

0.0352 0.0352 pci/g 

0.0536 0.0536 pci/g 

0.0872 0.0872 pci/g 

0.0704 0.0704 pci/g 

0.0618 0.0618 pci/g 

0.0861 0.0861 pci/g 

RL 

110 

486 

5.57 

43.0 

10.3 

Mil. 

110 

486 

5.57 

43.0 

10.3 

.. Its 

pcill 

pcill 

pcill 

pcill 

pcill 
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AlIQltal Mothod E901.1 

SaQllo1l tm S_101l Choni:al N .... 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601078771A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

1601079551A 

CC-C-048-2-4-20140221 

1601078771A CESIUM-137 

1601078771A COBALT-60 

1601078771A LEAD-212 

1601078771A POTASSIUM-40 

1601078771A LEAD-214 

1601078771A ACTINIUM 228 

1601079551A PROTACTINIUM 231 

1601079551A Protactinium 234 

1601079551A RADIUM-226 

1601079551A RADIUM-228 

1601079551A THALLlUM-208 

1601079551A POTASSIUM-40 

1601079551A URANIUM 

1601079551A BISMUTH-214 

1601079551A URANIUM-235 

1601079551A THORIUM-234 

1601079551A LEAD-214 

1601079551A LEAD-212 

1601079551A LEAD-210 

1601079551A CESIUM-137 

1601079551A BISMUTH-212 

1601079551A AMERICIUM-241 

1601079551A ACTINIUM 228 

1601079551A COBALT-60 

160-5703-1 LEAD-212 

Anal Dato 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

2/28/2014 

3/412014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/4/2014 

3/5/2014 

Rosolt 

1.815 

-0.1425 

-1.979 

-51.2 

-1.771 

9.046 

0.01801 

-0.13 

-0.00556 

0.009706 

0.003029 

o 

0.03113 

0.003687 

0.01139 

0.03113 

0.005871 

0.002962 

0.03886 

0.000407 

0.01583 

0.001496 

0.009706 

0.0001524 

0.498 

Rop ... t Dotoet Lab Qual Val Qual Anal Wal 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rl Mil 
3.47 3.47 pci/l 

3.89 3.89 pcill 

7.23 7.23 pcill 

61.2 61.2 pci/l 

9.05 9.05 pci/l 

11.2 11.2 pci/l 

0.100 0.100 pci/g 

0.764 0.764 pci/g 

0.0812 0.0812 pci/g 

0.0166 0.0166 pci/g 

0.00480 0.00480 pci/g 

0.0805 0.0805 pci/g 

0.0779 0.0779 pci/g 

0.0113 0.0113 pci/g 

0.0177 0.0177 pci/g 

0.0779 0.0779 pci/g 

0.00780 0.00780 pci/g 

0.00703 0.00703 pci/g 

0.0865 0.0865 pci/g 

0.00381 0.00381 pci/g 

0.0505 0.0505 pci/g 

0.00603 0.00603 pci/g 

0.0166 0.0166 pci/g 

0.00380 0.00380 pci/g 

0.00955 0.00955 pci/g 
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A_tmal Mothod E901.1 

SallJllII II 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-048-2-4-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

~ Sglll II Chomal Nn 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-1 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-2 

160-5703-2 

URANIUM-235 

ACTINIUM 228 

LEAD-210 

BISMUTH-214 

BISMUTH-212 

URANIUM 

LEAD-214 

PROTACTINIUM 231 

Protactinium 234 

RADIUM-226 

RADIUM-228 

THALLlUM-208 

THORIUM-234 

POTASSIUM-40 

RADIUM-228 

URANIUM 

THORIUM-234 

THALLI U M-208 

Protactinium 234 

PROTACTINIUM 231 

POTASSIUM-40 

LEAD-214 

ACTINIUM 228 

BISMUTH-212 

LEAD-212 

Anal Data 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/5/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

3/6/2014 

Rosolt 

0.0306 

0.459 

0.407 

0.326 

0.546 

0.475 

0.375 

-0.202 

0.24 

0.805 

0.459 

0.151 

0.475 

6.09 

0.705 

0.634 

0.634 

0.246 

0.814 

-0.356 

11.5 

0.608 

0.705 

0.809 

0.774 

RoplI't Dotaet Lab Qual Val Qual Rnal lJIaI RL Mil 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

0.0347 0.0347 pci/g 

0.0181 0.0181 pci/g 

0.128 0.128 pci/g 

0.0110 0.0110 pci/g 

0.0749 0.0749 pci/g 

0.144 0.144 pci/g 

0.0130 0.0130 pci/g 

0.183 

0.696 

0.143 

0.0181 

0.183 pci/g 

0.696 pci/g 

0.143 pci/g 

0.0181 pci/g 

0.00705 0.00705 pci/g 

0.144 0.144 pci/g 

0.0735 0.0735 pci/g 

0.0273 0.0273 pci/g 

0.172 0.172 pci/g 

0.172 0.172 pci/g 

0.00834 0.00834 pci/g 

1.23 1.23 pci/g 

0.236 0.236 pci/g 

0.0821 0.0821 pci/g 

0.0154 0.0154 pci/g 

0.0273 0.0273 pci/g 

0.0865 0.0865 pci/g 

0.0118 0.0118 pci/g 
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Analytk:al MotIDI E901.1 

SaD)!101l 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

CC-C-050-0-2-20140221 

FB028-20140221 

FB028-20140221 

FB028-20140221 

FB028-20140221 

FB028-20140221 

FB028-20140221 

FB028-20140221 

FB028-20140221 

FB028-20140221 

L T -G-026-4-6-20140221 

L T-G-026-4-6-20140221 

L T-G-026-4-6-20140221 

L T -G-026-4-6-20140221 

L T-G-026-4-6-20140221 

L T-G-026-4-6-20140221 

L T -G-026-4-6-20140221 

L T -G-026-4-6-20140221 

L T-G-026-4-6-20140221 

L T-G-026-4-6-20140221 

L T-G-026-4-6-20140221 

L T -G-026-4-6-20140221 

~ Sgloll COO_aI Nn 

160-5703-2 LEAD-210 

160-5703-2 BISMUTH-214 

160-5703-2 RADIUM-226 

160-5703-2 

160-5703-5 

160-5703-5 

160-5703-5 

160-5703-5 

160-5703-5 

160-5703-5 

160-5703-5 

160-5703-5 

160-5703-5 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

160-5703-3 

URANIUM-235 

BISMUTH-212 

POTASSIUM-40 

LEAD-214 

LEAD-212 

BISMUTH-214 

ACTINIUM 228 

Protactinium 234 

PROTACTINIUM 231 

CESIUM-137 

POTASSIUM-40 

URANIUM 

ACTINIUM 228 

BISMUTH-212 

BISMUTH-214 

LEAD-210 

LEAD-212 

LEAD-214 

PROTACTINIUM 231 

Protactinium 234 

RADIUM-226 

RADIUM-228 

Anal Dato Rosult 

3/6/2014 0.564 

3/6/2014 0.546 

3/6/2014 1.39 

3/6/2014 

3/7/2014 

31712014 

3/7/2014 

3/7/2014 

31712014 

31712014 

31712014 

3/7/2014 

3/7/2014 

3/7/2014 

31712014 

3/7/2014 

3/7/2014 

31712014 

31712014 

3/7/2014 

31712014 

31712014 

31712014 

31712014 

3/7/2014 

0.0331 

8.75 

17.4 

8.23 

7.57 

7.01 

22.1 

664 

24.2 

0.00167 

6.74 

0.453 

0.483 

0.521 

0.382 

0.427 

0.5 

0.415 

-0.124 

0.611 

0.821 

0.483 

ROPlI't Dotoet Lab Qual Val Qual Rnal wal RL Mil IlIIts 

Yes Y 0.156 0.156 pci/g 

Yes Y 0.0165 0.0165 pci/g 

Yes Y 0.154 0.154 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0358 0.0358 pci/g 

44.1 44.1 pcill 

69.7 69.7 pcill 

10.3 10.3 pcill 

9.35 9.35 pcill 

11.4 11.4 pcill 

9.62 

391 

99.7 

3.61 

9.62 

391 

99.7 

3.61 

pcill 

pcill 

pcill 

pcill 

0.0784 0.0784 pci/g 

0.147 0.147 pci/g 

0.0193 0.0193 pci/g 

0.0675 0.0675 pci/g 

0.0126 0.0126 pci/g 

0.141 0.141 pci/g 

0.0103 0.0103 pci/g 

0.0136 0.0136 pci/g 

0.189 

0.846 

0.189 pci/g 

0.846 pci/g 

0.132 0.132 pci/g 

0.0193 0.0193 pci/g 
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AwQttal Mathod E901.1 

Sal11llo II 1.00 S_Io II Cbamal NIIIII Anal Datu Hasult Ha~ort Dotuct Lab Qual Val Qual RnallJlal RL Mil IlIIts 

L T -G-026-4-6-20140221 160-5703-3 THORIUM-234 31712014 0.453 Yes Y 0.147 0.147 pci/g 

L T-G-026-4-6-20140221 160-5703-3 THALLlUM-208 31712014 0.151 Yes Y 0.00672 0.00672 pci/g 

L T -G-026-4-6-20140221 160-5703-3 URANIUM-235 3/7/2014 0.0327 Yes Y 0.0292 0.0292 pci/g 

L T-G-027-8-10-20140221 160-5703-4 LEAD-212 3/10/2014 0.625 Yes Y 0.0163 0.0163 pci/g 

L T-G-027-8-10-20140221 160-5703-4 LEAD-210 3/10/2014 0.559 Yes Y 0.197 0.197 pci/g 

L T-G-027-8-10-20140221 160-5703-4 POTASSIUM-40 3/10/2014 10.4 Yes Y 0.0942 0.0942 pci/g 

L T-G-027-8-10-20140221 160-5703-4 THORIUM-234 3/10/2014 0.816 Yes Y 0.200 0.200 pci/g 

L T-G-027-8-10-20140221 160-5703-4 RADIUM-228 3/10/2014 0.623 Yes Y 0.0248 0.0248 pci/g 

L T-G-027-8-10-20140221 160-5703-4 RADIUM-226 3/10/2014 1.79 Yes Y 0.198 0.198 pci/g 

L T-G-027-8-10-20140221 160-5703-4 PROTACTINIUM 231 3/10/2014 -0.173 Yes Y U U 0.252 0.252 pci/g 

L T-G-027-8-10-20140221 160-5703-4 LEAD-214 3/10/2014 0.661 Yes Y 0.0180 0.0180 pci/g 

L T-G-027-8-10-20140221 160-5703-4 BISMUTH-212 3/10/2014 0.795 Yes Y 0.0967 0.0967 pci/g 

L T-G-027-8-10-20140221 160-5703-4 THALLlUM-208 3/10/2014 0.212 Yes Y 0.00887 0.00887 pci/g 

L T-G-027-8-10-20140221 160-5703-4 ACTINIUM 228 3/10/2014 0.623 Yes Y 0.0248 0.0248 pci/g 

L T -G-027 -8-10-20140221 160-5703-4 Protactinium 234 3/10/2014 1.47 Yes Y U U 0.977 0.977 pci/g 

L T-G-027-8-10-20140221 160-5703-4 URANIUM-235 3/10/2014 0.0611 Yes Y 0.0369 0.0369 pci/g 

L T-G-027-8-10-20140221 160-5703-4 URANIUM 3/10/2014 0.816 Yes Y 0.200 0.200 pci/g 

L T-G-027-8-10-20140221 160-5703-4 BISMUTH-214 3/10/2014 0.601 Yes Y 0.0168 0.0168 pci/g 

AwQttal Mathod E903.0 

Sal11llo II 1.00 S_Io II Cbamal NIIIII Anal Datu Hasult Ha~ort Dotuct Lab Qual Val Qual RnallJlal RL Mil IlIIts 

1601078681A 1601078681A RADIUM-226 2/28/2014 0.1267 Yes Y U U 0.180 0.180 pcill 

FB028-20140221 160-5703-5 RADIUM-226 2/28/2014 0.117 Yes Y U U 0.246 0.246 pci/l 

FB028-20140221 LR 160-5703-5LR RADIUM-226 2/28/2014 0.1058 Yes Y U U 0.196 0.196 pci/l 
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AlOyttal Mothod E904.0 

18l1li1011 11* S_1o II ebomalN_ Anal Dato Rosult Ro~ort Dotoet Lab Qual Val Qual Anallllal RL Mil IlIIts 

1601078671A 1601078671A RADIUM-228 3/3/2014 0.02661 Yes Y U U 0.286 0.286 pci/l 

FB028-20140221 160-5703-5 RADIUM-228 3/3/2014 0.19 Yes Y U U 0.432 0.432 pci/l 
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AJDyttal MotIDI A-01-R 

Saglll II 

1601086921A 

1601086921A 

1601086921A 

1601087951A 

1601087951A 

1601087951A 

1601088071A 

1601088071A 

1601088071A 

1601105191A 

1601105191A 

1601105191A 

1601105221A 

1601105221A 

1601105221A 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

DUP032-20140226 

DUP032-20140226 

DUP032-20140226 

DUP032-20140226 

1M S_III II Chomal NIIIIJ 

1601086921A URANIUM 

1601086921A URANIUM-235 

1601086921A URANIUM 233 AND 234 

1601087951A THORIUM 

1601087951A THORIUM-230 

1601087951A THORIUM-228 

1601088071A URANIUM-235 

1601088071A URANIUM 

1601088071A URANIUM 233 AND 234 

1601105191A THORIUM-230 

1601105191A THORIUM-228 

1601105191A THORIUM 

1601105221A THORIUM-230 

1601105221 A THORI UM-228 

1601105221A THORIUM 

160-5766-6 URANIUM 

160-5766-6 URANIUM-235 

160-5766-6 URANIUM 233 AND 234 

160-5766-6 THORIUM-228 

160-5766-6 THORIUM-230 

160-5766-6 THORIUM 

160-5766-8 

160-5766-8 

160-5766-8 

160-5766-8 

URANIUM 

URANIUM 233 AND 234 

URANIUM-235 

THORIUM 

Anal Data 

3/10/2014 

3/10/2014 

3/10/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/18/2014 

3/18/2014 

3/18/2014 

3/19/2014 

3/19/2014 

3/19/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

Rosult 

-0.008264 

-0.005152 

-0.01242 

0.036 

0.1614 

0.1314 

0.06864 

0.001311 

0.02758 

0.1411 

-0.0008633 

0.02621 

0.06205 

0.03117 

0.006464 

0.0286 

-0.0134 

0.156 

0.25 

0.0414 

-0.0226 

0.307 

0.205 

-0.0066 

-0.0288 

RoplI't Dotoct Lab Qual Val Qual Rnal llIai 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rl Mil. 

0.0673 0.0673 pci/g 

0.0714 0.0714 pci/g 

0.0751 0.0751 pci/g 

0.202 0.202 pci/l 

0.231 0.231 pci/l 

0.362 0.362 pci/l 

0.136 0.136 pci/l 

0.136 0.136 pci/l 

0.161 0.161 pci/l 

0.0573 0.0573 pci/l 

0.139 0.139 pci/l 

0.0309 0.0309 pci/l 

0.0312 0.0312 pci/g 

0.0957 0.0957 pci/g 

0.0537 0.0537 pci/g 

0.0857 0.0857 pci/l 

0.185 0.185 pci/l 

0.163 0.163 pci/l 

0.479 0.479 pci/l 

0.304 0.304 pci/l 

0.314 0.314 pci/l 

0.192 

0.173 

0.160 

0.292 

0.192 pci/l 

0.173 pci/l 

0.160 pci/l 

0.292 pci/l 
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AlUQtlcal MotIDI A-O 1-R 

Sa!llllD II 

DUP032-20140226 

DUP032-20140226 

FB004-GW-20140226 

FB004-GW-20140226 

FB004-GW-20140226 

FB004-GW-20140226 

FB004-GW-20140226 

FB004-GW-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226 

L T -C-054-GW-20140226 

L T-C-054-GW-20140226 

L T -C-054-GW-20140226 

L T-C-054-GW-20140226 

L T -C-054-GW-20 140226 

L T-C-054-GW-20140226 

L T -C-064-8-1 0-20140226 

L T -C-064-8-1 0-20140226 

L T -C-064-8-1 0-20140226 

L T -C-064-8-1 0-20140226 

L T -C-064-8-1 0-20140226 

IBJ SglD II Chomal NIIIII 

160-5766-8 

160-5766-8 

160-5766-9 

160-5766-9 

160-5766-9 

160-5766-9 

160-5766-9 

160-5766-9 

160-5766-5 

160-5766-5 

160-5766-5 

160-5766-5 

160-5766-5 

160-5766-5 

160-5766-7 

160-5766-7 

160-5766-7 

160-5766-7 

160-5766-7 

160-5766-7 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

THORIUM-228 

THORIUM-230 

URANIUM 233 AND 234 

URANIUM-235 

URANIUM 

THORIUM-228 

THORIUM-230 

THORIUM 

URANIUM-235 

URANIUM 

URANIUM 233 AND 234 

THORIUM-228 

THORIUM 

THORIUM-230 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM-228 

THORIUM-230 

THORIUM 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM-230 

THORIUM 

Anal Data 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/19/2014 

3/19/2014 

3/19/2014 

3/912014 

3/9/2014 

3/9/2014 

3/19/2014 

3/19/2014 

Rosult 

0.277 

0.242 

0.0302 

0.0301 

-0.00452 

0.0182 

0.142 

-0.0508 

0.023 

0.0184 

0.0512 

0.239 

0.0373 

0.104 

-0.17 

7.03 

4.39 

3.58 

4.18 

2.62 

0.0283 

0.317 

0.275 

0.385 

0.395 

Roport Dotoct Lab Qual Val Qual Rnal wal 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL Mil 
0.454 0.454 pcill 

0.268 0.268 pci/l 

0.147 0.147 pcill 

0.0902 0.0902 pcill 

0.110 0.110 pcill 

0.376 0.376 pcill 

0.233 0.233 pcill 

0.304 0.304 pcill 

0.129 0.129 pcill 

0.103 0.103 pcill 

0.139 0.139 pcill 

0.329 0.329 pcill 

0.112 0.112 pcill 

0.171 0.171 pcill 

2.36 2.36 pcill 

2.23 

2.36 

1.34 

0.891 

1.10 

2.23 

2.36 

1.34 

0.891 

1.10 

pcill 

pcill 

pcill 

pcill 

pcill 

0.0424 0.0424 pci/g 

0.0925 0.0925 pci/g 

0.0692 0.0692 pci/g 

0.0488 0.0488 pci/g 

0.0320 0.0320 pci/g 
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A.aytk:al MatIDI A-O 1-R 

Sal!)llll II 

L T -C-064-8-1 0-20140226 

L T -C-065-0-2-20140226 

L T -C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T-C-065-0-2-20140226LR 

L T-C-065-0-2-20140226LR 

L T -C-065-0-2-20140226LR 

L T-C-065-0-2-20140226LR 

L T -C-065-0-2-20140226LR 

L T-C-065-0-2-20140226LR 

L T -C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T -C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T -C-066-0-2-20140226 

L T-C-067-10-12-20140226 

L T -C-067 -10-12-20140226 

L T -C-067 -10-12-20140226 

L T-C-067-10-12-20140226 

L T-C-067-10-12-20140226 

L T -C-067 -10-12-20140226 

Lab S_III II Chama! Nn 

160-5766-4 THORIUM-228 

160-5766-1 URANIUM 

160-5766-1 URANIUM 233 AND 234 

160-5766-1 

160-5766-1 

160-5766-1 

160-5766-1 

URANIUM-235 

THORIUM 

THORIUM-228 

THORIUM-230 

160-5766-1LR URANIUM 

160-5766-1 LR URANIUM-235 

160-5766-1LR URANIUM 233 AND 234 

160-5766-1LR THORIUM 

160-5766-1LR THORIUM-230 

160-5766-1LR THORIUM-228 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-3 

160-5766-3 

160-5766-3 

160-5766-3 

160-5766-3 

160-5766-3 

URANIUM-235 

URANIUM 

URANIUM 233 AND 234 

THORIUM-230 

THORIUM-228 

THORIUM 

URANIUM 233 AND 234 

URANIUM-235 

URANIUM 

THORIUM 

THORIUM-228 

THORIUM-230 

Anal Data Rasun 

3/19/2014 0.486 

3/912014 0.293 

3/9/2014 0.374 

3/9/2014 

3/19/2014 

3/19/2014 

3/19/2014 

3/912014 

3/9/2014 

3/9/2014 

3/19/2014 

3/19/2014 

3/19/2014 

3/912014 

3/9/2014 

3/9/2014 

3/19/2014 

3/19/2014 

3/19/2014 

3/912014 

3/9/2014 

3/9/2014 

3/19/2014 

3/19/2014 

3/19/2014 

0.0241 

0.556 

0.464 

0.51 

0.2791 

0.01457 

0.2976 

0.3827 

0.47 

0.4457 

0.0346 

0.447 

0.385 

0.66 

0.484 

0.678 

0.19 

0.0333 

0.105 

0.411 

0.499 

0.29 

Raport IIBtact Lab Qual Val Qual Rnal 111111 RL Mil. ItJIts 

Yes Y 0.0821 0.0821 pci/g 

Yes Y 0.0608 0.0608 pci/g 

Yes Y 0.0872 0.0872 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 0.0606 0.0606 pci/g 

0.0334 0.0334 pci/g 

0.0961 0.0961 pci/g 

U 0.0581 0.0581 pci/g 

0.0969 0.0969 pci/g 

U 0.0888 0.0888 pci/g 

0.130 0.130 pci/g 

0.0306 0.0306 pci/g 

0.0470 0.0470 pci/g 

0.100 0.100 pci/g 

U 0.0685 0.0685 pci/g 

0.0645 0.0645 pci/g 

0.0811 0.0811 pci/g 

U 0.0529 0.0529 pci/g 

0.121 0.121 pci/g 

0.0601 0.0601 pci/g 

0.0840 0.0840 pci/g 

U 0.0777 0.0777 pci/g 

0.0569 0.0569 pci/g 

0.0590 0.0590 pci/g 

0.0955 0.0955 pci/g 

U 0.0650 0.0650 pci/g 
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SDG: 16057661 

AlBYtICal MatIDI E901.1 

SaR)J1o II 1.00 S_1o II Chamal NaIll 

1601083491A 

1601083491A 

1601083491A 

1601083491A 

1601083491A 

1601083491A 

1601083491A 

1601083491A 

1601083491A 

1601083491A 

1601083491A 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

1601083491A LEAD-214 

1601083491A Protactinium 234 

1601083491A COBALT-60 

1601083491A AMERICIUM-241 

1601083491A POTASSIUM-40 

1601083491A CESIUM-137 

1601083491A BISMUTH-214 

1601083491A BISMUTH-212 

1601083491A PROTACTINIUM 231 

1601083491A LEAD-212 

1601083491A ACTINIUM 228 

1601087801A AMERICIUM-241 

1601087801A BISMUTH-212 

1601087801A BISMUTH-214 

1601087801A URANIUM-235 

1601087801A THALLlUM-208 

1601087801A COBALT-60 

1601087801A CESIUM-137 

1601087801A URANIUM 

1601087801A THORIUM-234 

1601087801A Protactinium 234 

1601087801A LEAD-210 

1601087801A ACTINIUM 228 

1601087801A LEAD-214 

1601087801A RADIUM-228 

Anal Data 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

Rasolt Raport Damet Lab Qual Val Qual Rnal lJIaI Rl Mil. 

6.516 

36.22 

1.393 

1.671 

43.13 

-1.12 

3.807 

19.67 

3.76 

-1.999 

7.374 

-0.0004537 

0.02268 

-0.007453 

0.01029 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

0.001967 Yes 

-0.00005143 Yes 

-0.00128 Yes 

0.00292 Yes 

0.00292 

0.2832 

0.02257 

0.005747 

0.001548 

0.005747 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

8.72 

517 

4.79 

6.04 

61.8 

4.78 

11.8 

47.2 

107 

7.56 

14.7 

8.72 

517 

4.79 

6.04 

61.8 

4.78 

11.8 

47.2 

107 

7.56 

14.7 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

0.00786 0.00786 pci/g 

0.0509 0.0509 pci/g 

0.0129 0.0129 pci/g 

0.0224 0.0224 pci/g 

0.00518 0.00518 pci/g 

0.00566 0.00566 pci/g 

0.00521 0.00521 pci/g 

0.0862 0.0862 pci/g 

0.0862 0.0862 pci/g 

0.571 0.571 pci/g 

0.0924 0.0924 pci/g 

0.0171 0.0171 pci/g 

0.0103 0.0103 pci/g 

0.0171 0.0171 pci/g 
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A_Ital MotIDI E901.1 

Sa!I)J1o II 

1601087801A 

1601087801A 

1601087801A 

1601087801A 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

CC-C-028-GW-20140226 

DUP032-20140226 

DUP032-20140226 

DUP032-20140226 

DUP032-20140226 

DUP032-20140226 

DUP032-20140226 

DUP032-20140226 

DUP032-20140226 

DUP032-20140226 

FB004-GW-20140226 

FB004-GW-20 140226 

FB004-GW-20140226 

1601087801A POTASSIUM-40 

1601087801A PROTACTINIUM 231 

1601087801A RADIUM-226 

1601087801A LEAD-212 

160-5766-6 

160-5766-6 

160-5766-6 

160-5766-6 

160-5766-6 

160-5766-6 

160-5766-6 

160-5766-6 

160-5766-6 

160-5766-8 

160-5766-8 

160-5766-8 

160-5766-8 

160-5766-8 

160-5766-8 

160-5766-8 

160-5766-8 

160-5766-8 

160-5766-9 

160-5766-9 

160-5766-9 

LEAD-212 

BISMUTH-212 

CESIUM-137 

LEAD-214 

POTASSIUM-40 

PROTACTINIUM 231 

Protactinium 234 

ACTINIUM 228 

BISMUTH-214 

ACTINIUM 228 

Protactinium 234 

PROTACTINIUM 231 

POTASSIUM-40 

LEAD-214 

LEAD-212 

CESIUM-137 

BISMUTH-212 

BISMUTH-214 

BISMUTH-212 

Protactinium 234 

PROTACTINIUM 231 

Anal Dato 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/10/2014 

3/14/2014 

3/14/2014 

3/14/2014 

Rosult 

0.03049 

0.01539 

-0.05294 

0.001223 

1.55 

17.8 

0.565 

1.07 

100 

4.82 

192 

25.9 

2.92 

11 

160 

22.7 

76.5 

8.57 

-1.29 

1.69 

22.6 

7.74 

17.9 

137 

-8.94 

Roport Dotoet Lab Qual Val Qual Rnal wal RL Mil 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0590 0.0590 pci/g 

0.0784 0.0784 pci/g 

0.107 0.107 pci/g 

0.00827 0.00827 pci/g 

7.40 

44.9 

4.03 

10.5 

74.4 

107 

504 

11.2 

11.7 

13.8 

531 

112 

64.8 

9.08 

7.53 

3.23 

47.9 

12.7 

44.6 

512 

102 

7.40 

44.9 

4.03 

10.5 

74.4 

107 

504 

11.2 

11.7 

13.8 

531 

112 

64.8 

9.08 

7.53 

3.23 

47.9 

12.7 

44.6 

512 

102 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 
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AmQlEal MatIDI E901.1 

Sallllloll 1.00 S_101l Chamal NIIIII 

FB004-GW-20140226 

FB004-GW-20140226 

FB004-GW-20140226 

FB004-GW-20140226 

FB004-GW-20140226 

FB004-GW-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226 

FB031-20140226LR 

FB031-20140226LR 

FB031-20140226LR 

FB031-20140226LR 

FB031-20140226LR 

FB031-20140226LR 

FB031-20140226LR 

FB031-20140226LR 

FB031-20140226LR 

FB031-20140226LR 

160-5766-9 

160-5766-9 

POTASSIUM-4O 

LEAD-214 

160-5766-9 LEAD-212 

160-5766-9 ACTINIUM 228 

160-5766-9 BISMUTH-214 

160-5766-9 CESIUM-137 

160-5766-5 LEAD-212 

160-5766-5 POTASSIUM-4O 

160-5766-5 Protactinium 234 

160-5766-5 CESIUM-137 

160-5766-5 BISMUTH-214 

160-5766-5 BISMUTH-212 

160-5766-5 LEAD-214 

160-5766-5 ACTINIUM 228 

160-5766-5 PROTACTINIUM 231 

160-5766-5LR AMERICIUM-241 

160-5766-5LR Protactinium 234 

160-5766-5LR PROTACTINIUM 231 

160-5766-5LR POTASSIUM-4O 

160-5766-5LR LEAD-214 

160-5766-5LR LEAD-212 

160-5766-5LR COBALT -60 

160-5766-5LR CESIUM-137 

160-5766-5LR BISMUTH-212 

160-5766-5LR ACTINIUM 228 

Anal Data 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/12/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

Hasull 

57.5 

11 

0.978 

5.02 

5.45 

1.74 

-1.94 

48.9 

193 

-0.0162 

-3.29 

24.8 

-1.86 

8.87 

5.43 

1.601 

293.1 

-3.854 

19.08 

5.064 

0.9164 

1.392 

1.028 

16.17 

7.336 

HapIFt Dotact Lab Qual Val Qual Rnal lIIaI 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL 

43.7 

7.23 

7.67 

11.6 

8.59 

3.48 

7.19 

62.0 

516 

4.20 

11.7 

45.6 

9.76 

14.4 

107 

8.12 

474 

104 

55.7 

9.61 

7.11 

3.70 

3.83 

48.1 

12.5 

Mil 
43.7 

7.23 

7.67 

11.6 

8.59 

3.48 

7.19 

62.0 

516 

4.20 

11.7 

45.6 

9.76 

14.4 

107 

8.12 

474 

104 

55.7 

9.61 

7.11 

3.70 

3.83 

48.1 

12.5 

pcill 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

pci/l 

pci/l 

pci/l 
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ADyttal Method E901.1 

Sall)ll8l1 

FB031-20140226LR 

L T-C-054-GW-20140226 

L T-C-054-GW-20140226 

L T-C-054-GW-20140226 

L T -C-054-GW-20140226 

L T -C-054-GW-20140226 

L T -C-054-GW-20140226 

L T-C-054-GW-20140226 

L T-C-054-GW-20140226 

L T-C-054-GW-20140226 

L T-C-064-8-10-20140226 

L T-C-064-8-10-20140226 

L T -C-064-8-1 0-20140226 

L T -C-064-8-1 0-20140226 

L T-C-064-8-10-20140226 

L T-C-064-8-10-20140226 

L T -C-064-8-1 0-20140226 

L T -C-064-8-1 0-20140226 

L T-C-064-8-10-20140226 

L T -C-064-8-1 0-20140226 

L T -C-064-8-1 0-20140226 

L T-C-064-8-10-20140226 

L T -C-064-8-1 0-20140226 

L T -C-064-8-1 0-20140226 

L T-C-064-8-10-20140226 

160-5766-5LR BISMUTH-214 

160-5766-7 

160-5766-7 

160-5766-7 

160-5766-7 

160-5766-7 

160-5766-7 

160-5766-7 

160-5766-7 

160-5766-7 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

160-5766-4 

ACTINIUM 228 

LEAD-212 

LEAD-214 

BISMUTH-214 

CESIUM-137 

POTASSI UM-40 

PROTACTINIUM 231 

Protactinium 234 

BISMUTH-212 

LEAD-210 

THALLlUM-208 

ACTINIUM 228 

LEAD-214 

URANIUM-235 

THORIUM-234 

RADIUM-228 

RADIUM-226 

Protactinium 234 

PROTACTINIUM 231 

POTASSIUM-40 

LEAD-212 

BISMUTH-214 

BISMUTH-212 

URANIUM 

Anal Data 

3/11/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/17/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

Result 

10.01 

20.8 

4.59 

25 

16.8 

0.283 

110 

7.72 

479 

12.7 

0.374 

0.163 

0.539 

0.42 

0.0554 

0.499 

0.539 

0.847 

0.579 

-0.206 

6.13 

0.54 

0.37 

0.595 

0.499 

ReplI't I18tact Lab Qual Val Qual AnallJlal Rl Mil 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

10.6 

9.81 

7.33 

6.92 

9.43 

4.25 

46.3 

109 

460 

47.1 

0.138 

10.6 

9.81 

7.33 

6.92 

9.43 

4.25 

46.3 

109 

460 

47.1 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

0.138 pci/g 

0.00743 0.00743 pci/g 

0.0202 0.0202 pci/g 

0.0143 0.0143 pci/g 

0.0381 0.0381 pci/g 

0.158 0.158 pci/g 

0.0202 0.0202 pci/g 

0.155 0.155 pci/g 

1.00 

0.213 

1.00 pci/g 

0.213 pci/g 

0.0741 0.0741 pci/g 

0.0110 0.0110 pci/g 

0.0144 0.0144 pci/g 

0.0866 0.0866 pci/g 

0.158 0.158 pci/g 
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AlOyttal MotIDI E901.1 

SallJllII II 

L T -C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T -C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T-C-065-0-2-20140226 

L T -C-065-0-2-20140226 

L T -C-065-0-2-20 140226 

L T-C-065-0-2-20140226 

L T -C-065-0-2-20140226 

L T -C-065-0-2-20140226LR 

L T -C-065-0-2-20140226LR 

L T -C-065-0-2-20140226LR 

L T-C-065-0-2-20140226LR 

L T -C-065-0-2-20140226LR 

L T -C-065-0-2-20140226LR 

L T-C-065-0-2-20140226LR 

L T-C-065-0-2-20140226LR 

L T -C-065-0-2-20140226LR 

L T-C-065-0-2-20140226LR 

11m S_III II Cham:aI Nn 

160-5766-1 ACTINIUM 228 

160-5766-1 Protactinium 234 

160-5766-1 URANIUM 

160-5766-1 THORIUM-234 

160-5766-1 

160-5766-1 

160-5766-1 

160-5766-1 

THALLlUM-208 

RADIUM-228 

RADIUM-226 

PROTACTINIUM 231 

160-5766-1 LEAO-214 

160-5766-1 LEAD-210 

160-5766-1 URANIUM-235 

160-5766-1 BISMUTH-212 

160-5766-1 POTASSIUM-40 

160-5766-1 BISMUTH-214 

160-5766-1 LEAO-212 

160-5766-1 LR LEAO-210 

160-5766-1 LR Protactinium 234 

160-5766-1LR PROTACTINIUM 231 

160-5766-1 LR THALLI U M-208 

160-5766-1LR THORIUM-234 

160-5766-1 LR URANIUM 

160-5766-1 LR URANIUM-235 

160-5766-1LR POTASSIUM-40 

160-5766-1LR RAOIUM-226 

160-5766-1LR LEAO-212 

Anal Dato Rasult 

3/14/2014 0.559 

3/14/2014 1.67 

3/14/2014 0.604 

3/14/2014 0.604 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

0.184 

0.559 

1.11 

-0.226 

0.546 

0.436 

0.0554 

0.623 

8.88 

0.446 

0.608 

0.4963 

1.248 

-0.2934 

0.1943 

0.6658 

0.6658 

0.06007 

9.096 

1.073 

0.6064 

RapII't IIBtoct Lab Qual Val Qual RnallJlaI RL Mil Imlts 

Yes Y 0.0286 0.0286 pci/g 

Yes Y 0.889 0.889 pci/g 

Yes Y 0.162 0.162 pci/g 

Yes Y 0.162 0.162 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

0.00759 0.00759 pci/g 

0.0286 0.0286 pci/g 

0.177 0.177 pci/g 

0.226 0.226 pci/g 

0.0157 0.0157 pci/g 

0.156 0.156 pci/g 

0.0356 0.0356 pci/g 

0.0987 0.0987 pci/g 

0.0837 0.0837 pci/g 

0.0162 0.0162 pci/g 

0.0116 0.0116 pci/g 

0.154 0.154 pci/g 

0.694 0.694 pci/g 

0.205 0.205 pci/g 

0.00756 0.00756 pci/g 

0.169 0.169 pci/g 

0.169 0.169 pci/g 

0.0410 0.0410 pci/g 

0.0629 0.0629 pci/g 

0.163 0.163 pci/g 

0.0110 0.0110 pci/g 
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ADyttal MotIDI E901.1 

SaOll811 

L T-C-065-0-2-20140226LR 

L T-C-065-0-2-20140226LR 

LT-C-065-0-2-20140226LR 

L T-C-065-0-2-20140226LR 

L T-C-065-0-2-20140226LR 

L T -C-065-0-2-20140226LR 

L T -C-065-0-2-20140226LR 

L T-C-065-0-2-20140226LR 

L T -C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T -C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T -C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T -C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T -C-066-0-2-20140226 

L T -C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T-C-066-0-2-20140226 

L T-C-067-10-12-20140226 

L T-C-067-10-12-20140226 

IBJ SIIIIII8I1 COO_a1 Nn 

160-5766-1LR RADIUM-228 

160-5766-1 LR COBAL T -60 

160-5766-1 LR CESIUM-137 

160-5766-1LR BISMUTH-214 

160-5766-1 LR BISMUTH-212 

160-5766-1LR AMERICIUM-241 

160-5766-1LR ACTINIUM 228 

160-5766-1 LR LEAD-214 

160-5766-2 Protactinium 234 

160-5766-2 ACTINIUM 228 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-2 

160-5766-3 

160-5766-3 

PROTACTINIUM 231 

POTASSIUM-40 

LEAD-214 

LEAD-212 

LEAD-210 

URANIUM-235 

BISMUTH-212 

RADIUM-226 

RADIUM-228 

THALLlUM-208 

THORIUM-234 

URANIUM 

BISMUTH-214 

Protactinium 234 

URANIUM 

Anal Data 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/14/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

3/11/2014 

Rosult 

0.5671 

-0.001459 

0.05582 

0.4752 

0.6546 

0.008756 

0.5671 

0.5412 

1.65 

0.766 

0.0985 

8.92 

0.66 

0.839 

0.865 

0.0539 

0.809 

1.46 

0.766 

0.262 

0.765 

0.765 

0.586 

0.592 

0.307 

Rop ... t Dotoct Lab Qual Val Qual RnaI",a1 Rl Mil Ildts 

Yes Y 0.0215 0.0215 pci/g 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

0.00936 0.00936 pci/g 

0.00685 0.00685 pci/g 

0.0152 0.0152 pci/g 

0.0881 0.0881 pci/g 

0.0143 0.0143 pci/g 

0.0215 0.0215 pci/g 

0.0131 0.0131 pci/g 

0.976 0.976 pci/g 

0.0278 0.0278 pci/g 

0.189 0.189 pci/g 

0.0926 0.0926 pci/g 

0.0205 0.0205 pci/g 

0.0136 0.0136 pci/g 

0.200 0.200 pci/g 

0.0467 0.0467 pci/g 

0.0827 0.0827 pci/g 

0.194 0.194 pci/g 

0.0278 0.0278 pci/g 

0.00926 0.00926 pci/g 

0.190 0.190 pci/g 

0.190 0.190 pci/g 

0.0178 0.0178 pci/g 

0.730 

0.141 

0.730 pci/g 

0.141 pci/g 
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AlIQtICal Motlllll E901.1 

Sall1llol1 1.00 S_101I ChomalNn Anal Datu Rosolt RODlI't Dotuet Lab Qual Val Qual HnallJlal Rl Mil IlIIts 

L T-C-067-10-12-20140226 160-5766-3 POTASSI UM-40 3/11/2014 5.42 Yes Y 0.0664 0.0664 pci/g 

L T -C-067 -10-12-20140226 160-5766-3 PROTACTINIUM 231 3/11/2014 -0.176 Yes Y U U 0.186 0.186 pci/g 

L T-C-067-10-12-20140226 160-5766-3 ACTINIUM 228 3/11/2014 0.47 Yes Y 0.0191 0.0191 pci/g 

L T-C-067-10-12-20140226 160-5766-3 BISMUTH-212 3/11/2014 0.533 Yes Y 0.0703 0.0703 pci/g 

L T-C-067-10-12-20140226 160-5766-3 BISMUTH-214 3/11/2014 0.222 Yes Y 0.0125 0.0125 pci/g 

L T-C-067-10-12-20140226 160-5766-3 LEAD-210 3/11/2014 0.169 Yes Y 0.139 0.139 pci/g 

L T-C-067-10-12-20140226 160-5766-3 LEAD-212 3/11/2014 0.453 Yes Y 0.0123 0.0123 pci/g 

L T-C-067-10-12-20140226 160-5766-3 THALLI U M-208 3/11/2014 0.158 Yes Y 0.00628 0.00628 pci/g 

L T-C-067-10-12-20140226 160-5766-3 LEAD-214 3/11/2014 0.247 Yes Y 0.0137 0.0137 pci/g 

L T-C-067-10-12-20140226 160-5766-3 RADIUM-226 3/11/2014 0.516 Yes Y 0.126 0.126 pci/g 

L T-C-067-10-12-20140226 160-5766-3 THORIUM-234 3/11/2014 0.307 Yes Y 0.141 0.141 pci/g 

L T-C-067-10-12-20140226 160-5766-3 RADIUM-228 3/11/2014 0.47 Yes Y 0.0191 0.0191 pci/g 

L T-C-067-10-12-20140226 160-5766-3 URANIUM-235 3/11/2014 0.0188 Yes Y U U 0.0400 0.0400 pci/g 

Analytical Motlllll E903.0 

Sall1llol1 1.00 S_101I ChomalNn Anal Dato Rosolt RODlI't Dotuet Lab Qual Val Qual HnallJlal Rl Mil IlIIts 

1601080711A 1601080711A RADIUM-226 3/5/2014 0.09473 Yes Y U U 0.183 0.183 pci/l 

CC-C-028-GW-20140226 160-5766-6 RADIUM-226 3/5/2014 1.76 Yes Y 0.242 0.242 pci/l 

DUP032-20140226 160-5766-8 RADIUM-226 3/5/2014 1.11 Yes Y 0.233 0.233 pcill 

FB004-GW-20140226 160-5766-9 RADIUM-226 3/5/2014 0.0199 Yes Y U U 0.231 0.231 pci/l 

FB004-GW-20140226LR 160-5766-9LR RADIUM-226 3/5/2014 0.1228 Yes Y U U 0.191 0.191 pci/l 

FB031-20140226 160-5766-5 RADIUM-226 3/5/2014 0.0555 Yes Y U U 0.201 0.201 pci/l 

L T-C-054-GW-20140226 160-5766-7 RADIUM-226 3/5/2014 11.6 Yes Y 0.725 0.725 pci/l 

Analytical Motlllll E904.0 

Sall1llol1 1.00 S_101I ChoD:alNn Anal Datu Rosolt RODlI't Dotuet Lab Qual Val Qual HnallJlal Rl Mil IlIIts 
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Amytk:al MotIDI E904.0 

8all1llo II ~8_101l Choa:al lana AnalDato Rosult Ro~ort Dotoct Lab Qual Val Qual RnallJlal RL Mil IlIIts 

1601080671A 1601080671A RADIUM-228 3/6/2014 0.05515 Yes Y U U 0.365 0.365 pci/l 

CC-C-028-GW-20140226 160-5766-6 RADIUM-228 3/6/2014 1.24 Yes Y 0.433 0.433 pci/l 

DUP032-20140226 160-5766-8 RADIUM-228 3/6/2014 1.09 Yes Y 0.420 0.420 pci/l 

FB004-GW-20140226 160-5766-9 RADIUM-228 3/6/2014 0.209 Yes Y U U 0.346 0.346 pci/l 

FB031-20140226 160-5766-5 RADIUM-228 3/6/2014 0.0677 Yes Y U U 0.349 0.349 pcill 

L T-C-054-GW-20140226 160-5766-7 RADIUM-228 3/6/2014 2.9 Yes Y 1.85 1.85 pci/l 
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A!Byttal Mothod E903.0 

Saqlo II IBISIII11I0I1 ebo*alN. Anal Data Rosult RO~lI't Dotoet Lab Qual Val Qual Analwal RL Mil. ~Its 

1601127391A 1601127391A RADIUM-226 3/30/2014 0.05449 Yes Y U U 0.0633 0.0633 pci/l 

L T-C-054-GW-20140226 160-5766-7 RADIUM-226 3/30/2014 4.75 Yes Y 0.312 0.312 pci/l 
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